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iSf!!?S?I5 A I I0N PROJECTS* ♦DEMONSTRATIONS (EDUCATIONAL)* ^PERCEPTION* 
TECHNIQUES* LECTURE* REAOING COMPREHENSION, 

INSTRUCTIONAL DESIGN* DEVELOPMENTAL PROGRAMS* HAVERFORD* PENNSYLVANIA 

THE OBJECTIVE MAS TO INCREASE THE DEGREE OF ACTIVE PARTICIPATION IN 
THE LEARNING OF CONTENT ANO METHODS IN THE AREAS OF PERCEPTION AND 
iXPSEOieL" 0 WES ° F MTER1AL MERE DEVELOPED-(l) READING NOTES 

^Tl»nc5^I T f!!^lt ECTUReS, AN0 DEMONS TRATIONAL APPARATUS. ELEVEN 
STUDENTS TOOK THE COURSE DURING A 2-YEAR PERlOO. THEIR HELP IN 

EVALUATING THE NEM CLASS FORMAT MAS SOLICITED AT SEVERAL POINTS 

A 2° AT THE END - “THoJt EXCEPTION^ THE STUDENTS 
rimcc^I PREFERRED THE NEM ARRANGEMENT TO THE CONVENTIONAL ONE. THE 
COURSE FOR WHICH THE MATERIALS MERE DESIGNED RELIES HEAVILY UPON 

r«Dcc N iton^I!!5f WT PR0JECTS WHERE EACH STUDENT DESIGNS AND CARRIES OUT 
THREE PROJECTS DURING THE SEMESTER. A LIST OF COMPLETED PROJECTS 

OUWNS THr TMO SEMESTERS IS GIVEN. THE LECTURES, READING NOTES* 
DESCRIPTIONS AND PHOTOGRAPHS OF APPARATUS* AND SELECTEO COMMENTS 
^2 c R l*SI UDENT c °HRSE EVALUATION ARE INCLUDED IN THE APPENDIXES. ON 

I??A^2n E %J H Lc U «?f E T F °5 MHICH THE MATERIALS WERE DEVELOPED MAS 
A JJ A j[HED. IT MAS FELT THAT A SIGNIFICANT STEP HAD BEEN MADE IN THE 
DIRECTION OF EFFECTIVE TEACHING AND THE STUDENTS APPEARED MORE 
INTERESTED THAN PREVIOUSLY. (6C) 
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^ TillO mMO Of JMtOOfftlOO OOft JttdCVM* Ml* too MTW 

» too earrl«t*Si» ioytwraaooft yrojato reported 
Mtow. Tto toyioo iinwtlly to tots «m m tto 

follootosi tto dOtOtolOO SO* WWjttUW «f «MU» too 
yorwptt#* of tuna, tiw p«rwf*lwi of rtao oto too 

fWfrnmm oof JMfawot of d bh wt oaootowloo, ood tto 
offooto of ostlmtioo *»4 loosoSoc oe tagr of tiw 

iltoooto M» Otwty of porsopfciou sod jwgoaat 1» too 
toyi* to orjsorUwotoi parabola**, it la MOW Xlm 
*»UU Uttl* oogtoolo to mm* uarfar/rnOuata curricula, 

»a stmIwbI Mooy yoo mw frao tmOorsromato (ato tra^aat*/ 
tutnniM to —to —to o to tanlUM too xrowto of totovioriso 
«n( too aolooftioo of Xoontoc m too control «U of toarlooa 
oofovtoaotol »iyiloteg . Tto pm tooote too mm o maml 
to too tooltotoc l to »to i M » of rs m of ftt oo* foltowtoc wow 
•MriMkH Iqr too to o rl a oo fayatoloslaol AmtooUtw. 

So tor o tooy ooorooo op o olf loony ortooftoc touaotf tolo arm 
tow* to«w to oyyaor or wop pi or to wqr aoltooa oorlitl*. 

Too oojor tofftootoioo fooo too toootor too wiatoo to 
pnaoaA os iftjt oatoti oto or a d Tao aa d wtooryato oto cooroo to 
pooopttoo. tto flnft lo too i w w Hp of apstv yrlata tool 
wttortolOa ' foreo yC loo to ww md a r royrooaotod to too tost 
ti*Ut tom mmmm* toto too toomtot, mUvjUw, yorooooUty, 
toytootoiloal yayatotocr to oooiaA ysyoritotocy. It Is 
tt«r*(*n toooo to tr to roly oym Jwwd orttotoo ato 
w il ao Us fto trmm otoo o oto wn oo gra to w tor oooroo aurtopoanf 
tloopo toko OifftooM W*«U»| yortloolorly to too UOwaWltt* 
IsroltSto nto» o «oto soil of WfoUtlw of too ootorlalo 
lo tos lootoroo, toorok y ItaitoOK too woto of o to o rl ol 
t.kto ooo to o oto ato la o wo o l o r * o slop. Tto ironoi 
ooo lp to — of o too o nO aoiortalo is oiao tsttor O towwil M 
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Pi||PPdMPft i Itt #Pmp dMPHMMPMik pljMak ktoitoto 

torn s w o 1a»> i ol a syotoo. Ttooo oopooto or* dimwit u> 
oooorito rootoUy or to r a pr aa ato Otoswoowsioolly* 

S toOotoo oftoo flad to tomooto to o s i o r o la o # obto is oink 
oiomooto io oa ia>irlam>l royoto mUl «toy tow* tom 
ts i i ooo i to too a ny so t— tool Modi soft tom ooyo cl a oo od tto 
fttooooooo oliofttoO ky to* *UaaU. Tto fmtoioota* of 
l*r s« y >o> l . yroosoaoo ooo ooto ooro fropootoly totoo so oU» 
MO W S ooo s s oiMkl wia it o tooo or* yoooooooo of laoslai or 
aotxvtoioo. ttotow, Oisoto oooorioooo* ky too atodoto arc 
oooooooay for Ota to ooOaroWto oky mm ooyoto of yorsoi.'Uoo 
yoooo ooy ywMow oft all. tooo op oio to atoul* to ooptoaiood 
too* too iayostoooo of Airoto toyoriowoo of yoroortoal 
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tfc* *fej*«i4**l i *f tfe* mmrimftm mtmriml* #iiS«p9i 

wkv# lb# kodji %|*i #t*#**# t* *£&■#&* * tfwirwtfljfc. #*#*J**t*wltll* 

#Ml ^*#*#*|*t| *# JUMMMMMD* ML* *WLJUMfcjJf ** **ft|# *tf***!llNI 'Wi 

Jdy#(&Ijf* %* ftortim %SMl *****|t**X **i **tl*MNtX#£l*#3l fHIttl 
iiMilMc is %hm mthMlLlMk of rtflMurik onufrl a** a** thm ditlm 

Ullhl «|MMMfclMI Slf r*/JMNU*ftil AttlUMMM^lPb^ UUIMi ftfftUiiis 

&£fW*1NMEWIMfr 

jrjs(K£2PIJ*R 

til* tfrfMI® *f «M**ri*l '«**» 4***l*p** t* **fcl«Y* tfe* 
#IJ««livMi * n *l < **t Hwi»* tk first mat* * mrtmm of 
it im i < r**tt*§ ***** *** wttt#* l**t*f**# t)*» ***• 
<dnri l*l*l t* *t*tft«it* l* * * wn**e *f %fc* tl««t ***ti*£ o* 

* jff*|Mfe (um^LA JdMl ttMM Aft *4. Mii fUfc 4UpftjUkL RlkA *Rx£AM& tUMttt 
tMm iiMilfu ntsttiPi a# fclMi attPkAiHLj^L ImiJUF ramummIa CIaah 
ppppppp^S«pppflfipt pp^pppppltf '^Pppj^p^fi^^ppp ^pppjkp^tp pppvP*4PPp ppppp^p ^ppp^p^^ppp^p^pp^ p^ppsp^pp 
xtW&toi |*p**HMPjt**' %* **■***!*#&&**• «MMl #&SS*MMtffc*faA FH&lMHP 
tit** t# *t**ly ******** tkt ******* ** I *f *1 W*1 1 III* fit 

v jy**^*aau* «nik#* *hui^u*iuft ** a* #*** ggy^* ig^oyfltoa.at 

*s i^* JmPpJBtC* 

** ****#1I*JL ********** *df ********^ ********* f * *#* %** 
*jrl«i of l«**ar***l** pr**14*i on* of th* **J*r ******* of 
*¥* !**» t * g tli* ***** ** mt tkm mcpwtmmAmX iMluMti** |4 imi« 

Umi* *f %)mi %|m* *** t **** i***X**i 1* *|m prmimt **** 

Jbj^^^i^kjmgJk JgL^r *k AM|| sm^ 

PPR PP PPR PRBPM^^PnPF**PflPPP 

1 **** *• ****** *■* ********* *&•*■* *f ********* «M*k osW 

Ipppf RMPAPltil J^MP PH^R4NRftflHMPfe4l MBA ^Rr^par^^R^I^ARPP %Mk A R4Utpp 
^PWPPP^^^fcjf^ ^P^^ R^RPPRP^Jp4PI®RfcI^ PPPPPPRRM* ^fcpppppp RArPPPPP JP^I^PRNPPPI 4PP^ 

y^^ugP ^gy^ggyyL gyt ^OsP sys* opfe ygM*|y|| iyP It ^Mr^y* 

wMW ilNMViflif FHMWlf MW4UR «WmV MMlWwAiWWm 

AMUriMPMnrill# JjRAR^PKWURfc# tlA RPMHPtiL MNMi^MP #Jf PNIill yC«Ni 

w •^■Btjwwpppi w w mu m inivmHi wf wnw pni nrxpmi 

1 — li tliilAfo 

dL3Utdt %tMP pWlPlMR 4tiT 

yg*p ^*P ^y|L ^^j*p P a*^^ ok^O**P» ^ jflP Js, 1^ ^ 

mm PHI^ ^^^pPPB**P3kwJMRR PPF tWPPBI jl^^PPppJPH* jPPH^**l Pplt wPHP 

******** **a***fl*P jmP jM*aP a** ^gupiM&oyot «*» o4 *Nk*uP ^ sp^ p 

mf vwimi mm iv mi irnmiif pim mn*^ 

MMyM^jyy| *I^P.klPI 

1^ AHmMf JLAjm* Hi lAaiAmiLA mmi kifti fei ktiii 

PJk. M^yy^gs* *N* g| gjj^^^yyk 

***■: 1® ^^P^Pii-i**W ^^PRVWO^FPwiPHR g^*^PlPN|h 
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t* W £*tfc* 1% Piqr«k»3t0« (42-*# 1 

*££««** wr«l«< Um 






4. tto MrtiUUrt art— rt facto (.iT-SB 
5* toaa to— to m ttoMtoto ttoriw. f sf- 
&• MnUn ato rtHlimi. VC-6f) 

4* AUacrt. f.H.. XMmMs rt£ MtMtoirti mL itot 

nim almmhm* «*♦ 4. 
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to t to— , *» t tttatol, «. m 3mm, o., •ttor W " , ’ fl 
tototoMw actor mmiltUm tf to— a — rtKl rttartto.* 

fto—X ^--t M £yT**** *toaJfto« «f • cm* «f 

4. tolar, »., tortalt fayatol— to—.* ( 75 " ) 

7« totototoar* K> # *totauSy4aa at y— — wytoMtiM.* 
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11* K* lia*fc. ft** *ftrifl*t»*«# c*»*t«a*y 
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14* £•£**•» *•* *j’Tsv«iMft RitiDt** | ^ | 

IT* ^ilMt *•* *ffc» y »nt| 4tii *JT M*i*ft»* { ?£ } 

ft. ask 'kv waas , v?ii &£» <*, 

». m>, *.»,, Ha aaMla X imik. % iXj.i.s. 

to* fl«Mf t ** f j^MriMr it JUMfiftltt* 0*«* t # 4 * | y ,^ 

H* fttoMr » i* v ^ i Mi wyi ri tT W«^Ftey*i#*.* ^ /<? 3 j 

H* t wift Mi f i*t *li ti w MPi - * Mirny tinik»Mt f f /<?/-£- j 

Q* tiUUwr, ft* f *fli# **#£**1 nnwbtr «#*»** >JU*« *r 
mimm ikii mm Ii*tt# *«t mm mmpmit# tmr prm*mm** tntmrmtiemf 

"1% 14rR«AM t ©♦* JCjoauaklM Jttl IfiflMtJUdtfJ^ 01 Mk ^ 

WA *• »• {/o<-yJ 
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as* IhtIih , I. m* MtMt, *•» "itfllMMi * miw 
Mft f»> MtlMftiiH* 1 * \/o^/o\ 

, t?* I c h ri l M W , i* Mi ,flilcii t it, *TI«IIm»*x %im 
'iRkj^^urti^kJkRMi' ^fciRR '**••* t /// j 

/ mp irCfciMt !♦» "ftiMftwlMiiM «n^ iMmiiKi 
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1 , V—*i t w u>— fWIft- t ftiil dW&Mi mgm^kg^tm 

: iMuteA^’ ^vjr ft Jftft^ft sftftftft ftf ftftftftfti^iiftftftft yi** ii j^3l ftftft ftftftfttftK ift 
ft ft ft i nN Hl fw** ftftft igHtlPifttlp jUUUfttfftfttftft kr ftftft ttrii^lti 

Iftjftftft JkgMM|*«. fftftft 4 ftftAftftftft)M ftftCfftl ftftftft ftdft kA, 

4®4^ 4A^8MRP4alvJf# w 3f4n WfM \$m iMMi ft# ftp ftftftftftfttt«ft ftitJt 
AimvmUm* mf %h# Gft*t«Xt tlMNfjr «f fmrcmptimu C/zS) 

** ftSV^pMR ftMfMMap nfiM Mili VmMmJIC »W» ***♦ &$ 411 &** 

^PkfttriK^pSMPM^ ^tP^PPMNPMP^ 'PtPPPP^ PPPP^fPPPP^PPPP^^NP' 4HPf^P^ PKPR^pNlMP^PPP^4Mp^ 

•iiftr# It|*r*tt* ft#* 1# wp*rl»pM *m vlmml slMitii eft 
tftp ftf ftftftftMMr ftft tkftftgp ftftft wtrft lftftkiiftf «t « pftftftftiXftiMft 

(t aifaJ l *lrjPMMflPP» 2 fc Mft tftjHWl -lift BB^ftAdriLlftf* nith irBPtLfliB 

ftititil ia pjT fcjpftHkASMptfpaprif jtaa pb b? al 1 Ptl up n Cf&foJ 



i A ftfluf juaft I^Mft ftiiftu TftHft 1 # #, gftjuHIftjPSI 



ftf 



ftMiafti ttftft* ift iiiftfttffttft tiui ftffftftiv# ftf ftiftftni ftp* tw*Uy , 

itiaiMlii itiHtttoiatkA ah Pha aarapapiMi iif Ub* tiiMl iirt I jit 1/37} 

4 » fUtiftft ftfcftir# * ftftft Ir iiiift* iidlh * h*«* r#ftfc «atf 
fttl?ftJSft fttt* ftftftftift* ftft ft ftiftftftifti- it i# ft«ft* *i*ftg iiitii i fe# 
ft®* eft* fftftftft* 



5« fkrtLiftftL «UM*klj|ft* il AMMUntblUi Mhlftl dfiWIft M SiMw 
•MMHM# itf£&* « 4 |J| PpiaHtP* li fitHi if an fit jyliit tftff 

tUi it iiM 4a graijr a varlafcy gyf gdbttHwaaMi iil«7inl 

iMMNMi^44w® fif aa4ifl(4fti Yaa &4t 4iMMta aam^pJmnk aaaih^iMta 

Hfc Illicit iMMMWftft ftftftft ftf tftft ftpft^Lftftfttiftftft' eftftpiftft ttft 
(MMMH*f^Mb A# tlMfe ftMtftjkir jf iftjftai^ 7'/.3.\? > T 
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6 * Iliiftiift *fftftfei ftffftit inrftJftfttifliK Inmc* Thl* i« ft Iftftft 
iw ia i idtli a icaaif iwaa^aaaiaa aamaa a4 an aadm jtaaiaa tlia Ima 

up a pmj ppppf app a pp%pp# ppapapa «pp jwjwmmt app sneswpb 

a ftifft fftm ift ftftftwtft* ftft tift iiftftw «KaH it ttartr it# jftft*»w 
fftllft ftp o ft tk • fttjp ft — » It ift ft*** in tint itiR*r »i %tli 
fftpftftjptlftiu (f/^/J 



f* f i w i ft ffttft* a^jMirfttftft* tig© ^IftsU^Iftftfl ft^ftftts in 
BW B tft* ift ft ttr i>' <<i *ft * from* n*tk a iftilt M«k «n* a» «f«n 
•Cliaarttpr t?4iypj^papi 4 rrftftft — «tft «2' -ifttft art pftiwtfta an tkft ftMftift* 
#fe*» it* B j ift ift ftftft mlitftffi ftft* ftiflpftfti psAtmm i« «#«*« 
ftftft ftft* it ft ftt ift iiftft i— a * nith pftftpftti it ti* fttkftr, tfe* 

«M« ftftviftft t ft gfti kft r iftftft ftftpftVftt* ffttt«ftft* IfMft ift ^J«ft* ift 
*ift<Miii.rfttiftg oat *ftft»ii> prifttifUft* U3o) 



t# ftiftftt ftftmtft* *% piftfttit tftfftiftft* tii*.it ftft ft*#*, 

itftfty *ft«r%fttiflft tft *i«t«rt «* *i**«l iifti*»« 



♦The numbers in parentheses refer to the pages in Appendix 111 
on which descriptions and photographs of the apparatus can 
be found. 
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‘ 9 s # S#|MftNt£##A 4 NM IMMWMN* ? 3 tSL si#* ### *r 
l&MMt tat##* «m* MNkfcalaljyt * stat** liiiitiv mumma##* iMkMiMHt 
nft ^ligi igi^ i^g- A 

«* mi «M «* Mm «w*a*. Mm atrtaca «n m gMl » um*> 

%IMHF Ml Jaflit tiHAAftaftly aftirfLljfelft AiAMtaX twtyaui AtawdUbA iH^ 
AUuMAttLfll illniMHAK 4 ta MMUMMflL>. TWa k^ftaa 

IHMMI 1 # AhAfar ite irfXtaflfc* If IjMfln&Mi fli MMHIiMBlLiMBM // 3 / J 

IPs ^irift ii i that *« #*» *|§*f«&*»« ffct# It # mmptm 
mppmwmm Amt «ta*yiaf ititan * # f«**#f*£*a* It pamlts t*** 

mrUMm *pr Mti tfr l** tl fttoi #» I— gti m m *fci#t*# 



ll» 

•XI### tat# 

tl^ltt|^lj|t#tt t(#it 
itfifta ### 




##MI *XX### 
f#rfta# ttatafc 



#SiP##M * i#tttt #tataf #f tii#iM^pii|piii# 
ft# ita Imumni UI««tfKiitat( *##»** 

*Mpt#illMiR##M iit)MtV#^l *M#Qf ftf tlMt 

~~ ta ###jt#t#M *##t #r# 

MHItft * Utaf #f 

|k# ItaltaP A# #KttAl*ftJMflft;A A jflAftdAAfcr iiyi 

#itHtk*#H##HMfi*#| ^ps#tMtFtHki## #f ####vi*db#F 

ffg»’M lMa|tM|MalMn. SllaaMMItUt 




lit mwmjrnm^mmr mm wm ■ * mi MMpwiiV| fmm 

mm$m*mm mm t hiftl #» ta iky «#«a* ta nmi u&tii 

nlitfi ##i «#a* ** f##J # ta ' it# «# pr##l«i## «ptlll|ta* 

TluMtti Imhm iMMBA flUMMft 4 *t m MHUniMiA amAMuti* **A pwaArl a tail p 
it* lltjMttULMHMMMi MMMtjMMHk*! M* f g«*«»^ m luyut i*Miidt 4 i^ 

«%UwX«hi htUtfti rw ta t l## m*mm 9 m ##r frtjtttiit «ar#*it # 
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.P* ****** Jw AM tte Mtarl.ls mm daatfnwt rallaa 
, iSyjM** «rtdMl atucUmt prajaata. luh hmm «h&cw 
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Structuralism* The Beginning of 
tho Scientific Study of Psychology,, 






Surprisingly* we begin our study of perception 
at the beginning or very close to ito Our brief treat- 
nent of structuralism* or introspactionlsm as it has 
sometimes been oalled* has three purposes 0 The first is 
to provide a brief excursion into the history of ideas* 
the study of how ideas evolve and influence each other# 
The second is to giro you a feeling for* if not a sympatl^ 
for* the major thrusts of structuralism because these 
thrusts eventually stimulated two revolutionary movements* 
Behaviorism in America and Gestalt Psychology in Europe#* 
The final purpose is similar to the first in that it 
traoes the direet descendants of strueturalism ideas 
to the present day# These descendants will be introduced 
and then put aside for more intensive treatment later on c 
The Origins of St ructuralism , 

The latter half of the 19th century must have 



# oa# odds Psychoanalysis to the two revolutionary 
moments already mentioned* he has snoompasssd the 
beeia end auoh of the content of modem psychology# 
trend*i revolution, however* was not stimulated by 

*?*• *••• oonpurrent with 

dt§ hut had nothing to do with it for reasons which 
will beoome obvious# 
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tom a wonderful tine for intallaotuals. Tha experimental 
method had already begun to yield impressive results in 
tha blologioal and physioal soisnoea* Atoaio theory in 
chemistry and evolutionary theory in biology gave 
promise of finding tha baaio prinoiplaa which governed 
nature* Tha daeadaa of paaoo following tha dafaat of - 
VapoXaon Xad many to bellava that nan had finally riaan 
to a hlghar plana of aziatanea than bafora and that oon- 
tinnad progroaa toward paaoa and proaparlty waa tha 
lnsvitabls consequence of tha azpanaion of knowledge* 
Littla of tha new knowledge waa ao tachnioal that it 

waa bayond tha graap of tha intallaotual of tha I 860 ' a* 

/ 

Thara ware ganaral aelantiflo pariodieala whioh an joy ad 
wida olronlation and in whioh intallaotnala could 
exchange idaaa about tha advanced aolantiflo topioa 
of tha day* 

All of tha aoiantifio knovladga raotad upon 
a thorough baokground in philoaophy* A ohaniat who 
waa a Doctor of Philosophy* waa ao in reality, not in 
nano only a a la ganarally trua today* Given thla 
matrix of knowladga which. If not integrated, waa at 
laaat simultaneously avail abla to thinking men, it la 
not anrprlaing that many began to nova toward tha 
application of tha axparimantal mathoda to ono of tha 

outstanding problems of philoaophy* Tha problem waa 

\ 
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bov am gained information about tho world} tbo bran ch 
of philosophy which sought its solution was known as 
•pistsmology • This had always boon ono of the dominant 
interests of philosophy » but the 19th oentuay saw it 
become the dominant interest, particularly in Great 
Britain* 

The British philosophers appeared to agree that 
•an gained primary knowledge through his senses} i* e*, 
through the effects of the environment on his eyes, 
ears* etc. While this may seem to us like the only 
answ er that coula be given, it is not* We oould believe 
that nuoh of man's knowledge is built in} people who 
hold that there is an inborn sense or right and wrong 
take a similar pof at of view* we oould believe that 
come knowledge comes through divine inspiration} onoe 
again this view is currently popular only with regard 
to knowledge ooneerning morals* we might also believe 
that there are aon-eeneory channels through which we 
obtain information) a few highly respected psyoholo- 
gists continually caution their fellows not to disre- 
gard completely the problem of extra-sensory perception* 
In any event, the aon-eeneory souroes of information 
were by and large rejected hr the British philosophers 
who were therefore given the tin* "empiricists* " 

^ The empiricist solution to the problem of 
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spistsaology fall upon ths racsptiva sars of physiologists 
irtio vara busy discovering all kinds of interesting things 
ahoat the aanaa organa and narves and vaa also wall re- 
ceived by physicists oonosmad with various kinds of 
radiant energy, a* g* light, heat, sound* Tha azpariinontal 
investigation of sansation and perception could hardly 
help but being bom in such an intellectual Milieu. It 
is hard to say just when or where it was bom* Vilhela 
bkadi is generally oredited with opening tha first psych* 
ologioal laboratory at Leipsig in 1879. Despite the 
nugbor of cigars which ware undoubtedly saoked upon 
the ooaasion of this blessed event ( 19 th century 
intellectuals were notorious oigar smokers), it is 
tbmt psychological researoh on sensation and 
perception was underway as early as 183b, when I. H* 

Haber published {in Latin) his findings of his researoh 
in sanaation* Ha shall have sore to say about Haber 
Inter in the eenester* Let us return for the sonant 
to Wundt* 

the ooabination of titles this venerable 
gentlenan held is synbolio of the undifferentiated 
elinate in wfaioh the nodera fom of our discipline 
began, he took his deetorate in MSDZCllg (pbysiolans 
were leading intellectuals in that# days) $ he taught 
mglOLOOT for a few years and than nevad to Loipslg 
m m prefoaaor of rXILOSOPlI* XU first major work 
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W called PHTSIOLOGICAL PSYCHOLOGY and oontainad 
▼a*y Xittla biology. Ha founded a journal oallad 
PHILOSOPHICAL STUDIES which vtB exclusively divotvd 
to tha publication of results and disousalona of piyoho* 
logical experiments, moat of vhioh wart carried out 
undar hia supervision. Thia combination which aaaaa 
so odd to our aodam ainds was typioal of Wundt* a 
tins. Tha "now psychology", aa it waa than oallad 9 
waa generally taught in philosophy departments until 
after tha first World War* In acre protaotad environ- 
aents? this praotloa continued into the 1920* a* (Haver ford* a 
Psychology Dapartaant was separated froa Philosophy in 
tha aiddla I9t0's.) 

The st ructuralist Orientation . 

Tht. proper study of payoholoar . Much to 
tha horror of John B. Watson and aoat Anar loan experi°* 
poyohologista* the structuralists believed that 
tha proper study of psychology was awareness or conscious- 
nass* for than psychology was tha study of sights , 

C3*9alle 9 sounds, faslings of tension in tha ausolsSf 
ooldnass in tha faat # joy in tha "heart" (actually thay 
would probably hats located joy further toward tha fast) * 
other emotions, thoughts, images, sto. Edwin B. Titobner, 
mn a&gllshaaa who studied with WUadt in Oarnany ant 
taught at Cornell UhiTarslty, wrote tha definitive 
structuralist textbook in English. Ha defined payohol- 
ogy aa tha study of li ae di a t e eapariaaoa, the study of 
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experience conceived of ae a property of the person 
having the experience. He distinguished this fron 
the physical sciences which he said studied mediate 
experience* that la experience oonoeived of with reference 
to the environmental objects giving rise to the experience. 

The experience X have ae 1 look at the 
plaint on my filing cabinet would be studied from the 
structuralist point of view by analysing it into its 
elements* e. g. color* size* olarity of the ooun tours 
of the leaf* and by dredging up the other parts of my 
immediate awareness as I look at it* e. g. a vague 
feeling of discomfort and the idea that the plant is 
not getting enough light* The biologist who experi- 
ences the plant does not deal explic^ty with the 
olarity of the countour of the leaf he sees or the 
portion of his visual field that is occupied by the 
plant. Rather he deals with his experience in terms 
of the plant itself. (Hot being a biologist 1 cannot 
pursue this example such further from this point of 
view other then stating that the plant is oalled 
nephthitis* a name which always reminds me— the 
psyohologist* that is*— of a kidney disease.) The 
physioal soientist looks at experience for the in- 
formation it mediates or carried about environmental 
objeota end events* Most of us* most of the time* deal 
with experience as the physioal soientist does* It* 

£t£ if* JL» not the object of our oonoemg indeed we 
generally are not aware of being aware* except when 
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made self-conscious by confusing, troublesome sorts 
such as psychologists or philosophers* It is only 
vith respeot to our emotions and internal aohes and 
pains that we have muoh praotioe in dealing wi?4h the 
immediate experience the structuralists wished to study* 

P yohology 8 s Mendeleyevs . Although there is 
no certain evidence, it is likely that, as he was helped 
on with the academic robes in whioh he always leotured, 
Titohner puffed dreamily on his cigar and thought of 
the day when he or one of his devoted students would 
be able to unfurl a relatively oomplete table of mental 
elements before his audience* Such was the ambitious 
task that the structuralists had set for themselves* 
Immediate experience was to be analysed into its 
elements or constituent atoms* These were to be olassi- - 
fied into funotionally related groups suoh as sensations, 
images, and feelings* The nature of their combination 
into actual oonplex experiences was also to be set 
forth* John Stuart Mill may have invented the term 
"mental ohemistry" as a striking metaphor, but the 
structuralists 1 program turned it into an aoourats 
label* 

One may be amused or indignant at the psycholo- 
gists appropriation of the chemists 1 terminology 
because while the ohemiste were describing real things 
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with their table of elementa, the psychologist was 
note The psychologist , it might be argued, was using 
the chemists 9 description of matter as a model or 
analogy in terms of which he hoped to describe 
immediate experience* Such an argument would be 
quite accurate, although Titohner would probably 
have staunchly defended the reality of his elements* 
It would, however, be incomplete unless it recognised 
that the ohemista' application of the concepts of the 
atomio theory and Mendeleyev* a ordering of the 
elements also exemplified the use of analogies and 
models in solenoe* The relation between scientific 
theory and analogy Is a point to which we will return 
frequently during the semester* 

Physiology and Psychology! The Body and 

the Mind* 

Despite their relianoe on chemistry for the 
basic outline of their endeavor, the structuralists 
made nuoh more use of the physiology, particularly 
the neurophysiology of thoir day* They aooepted the 
dootrine of psyohophysloal parallelism which held 
that for every oonsoioue experience there was a co- 
ordinate or parallel physiological process* (lots 
that the rsvarse ie not at all neoossarily true* 

Thors art many physiologioal processes which have no 
conscious counterparts*) If, at the outsat of the 
eeeroh for the basic stoma of axparlanoe, one assumes 
payohephysisal parallelism then it is only natural 



that th* findings and speculations of neurophysiology 
ara going to influence where one searches. And so it 
was. The sensory elements to be found were assumed to 
he the direct consequence of the stimulation of sensory 
receptors and the subsequent excitation of the pro- 
jection areas of the cortexo For every sensory element 
there had to be some corresponding specific aspect 
of the physiological processes involved in the reception 
of stimulation. 

The assumption described sounds auspiciously 
like the doctrine of the speoif ic energy of nerves 
formulated a half century earlier. That doctrine 
held that the etimulation of a given sensory nerve 
(a nerve larding from e receptor to tho central nervous 
system) would lead to the experience of a single 
quality » regardless of how the.norve was stimulated. For 
example , whether our eye is struck by light as we gase 

a 

into the Milky Way nr by the fist of a local hood, 
we see stars. The structuralists wsnt considerably 
furthsr than the dootrine of the speoif io energy of 
nerves. In effsot, they refused to consider an 
experience at elementary unless they could point to 
sons aspeot of the physiological process to whloh it 

• s 

eould correspond. 

. Let us try to see . the matter from tho 
structuralist point of view. Like all men of the 
19th century, they were convinced of the unity of 

solSBee, mot as a distant goal, but as something 

o • • .. . 

* »L*e*dy partly within thslr grasp. 3y the beginning - 
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of the 20th century * much of the major anatooioal work 
relating the re oeptore to the oentral nervous system 
had been completed* There were many reasons to believe 
that there vae little left to disoover concerning the 
workings of the sensory aspects of the nervous system* 
This conviction was to remain among many psychologists 
until the advance in electronics made more detailed 
investigations of the sensory process possible.* Wasn't 
it reasonable , therefore to use the "established" 
knowledge of physiology as a criterion for dividing 
reasonable from unreasonable speculation in psychology? 

Perhaps this is being too kind to the struc- 
turalists beoause by the time psychology beoame a 
specialty in its own right* e«g* 1690 or so* most 
psychologists were not also physiologists and their 
relisnoe on a oonoeption of the nervous system was not 
based on their own research experience, but on what they 
had learned in the course of their graduate studies* 
Knowledge in the other fellow's discipline always seems 
more certain than it does in your own* particularly 
if his discipline is closer to physios than yours* 

Indeed* apart from the a priori notion of psycho- 
physical parallelism* and its oonseqLuenoes* the 
seoond generation of "new psychologists"* i*e** those 
trained by men like Wundt* had little first hand oontaot 
or Interest in physiology* Despite the fact that his 
great teacher's text was called PHYSIOLOGICAL PSYCHOLOGY* 



v 




Titohnsr explicitly ruled the study of physiological 
processes out of psychology bsesuss it was not ths 
study of oxporltnoe* Suob rigid reliance upon limits 
sot by current knowledge of physiology was not limitsd 
to ths str uoturaliete* It has Interfered with ths 
study of psychology in s number of arses, particularly 
when ths physiological oonosptions giving rise to tho 
limits vers themselves no longer highly regarded by 
those m the forefront of physiology* As vs shall 
see* ths inflexible rslianos upon a specific conception 
of nervous system functioning was ons of the reasons 
for ths dsmlss of structuralism* 

Fsyohophyslosl parallelism affected not 
only tho elements ths structuralists vers willing to 
consider, but also ths prooessss thsy wars willing to 
oonsidor as rssponslble for oreatlng "mental compounds*" 
The major proossc was that of association, a linking 
together of previously discrete elements* This 
corresponded to ths linking together of separata 
neural units* In all fairness, physiology should mot 
bear the satire responsibility for ths rslianos upon 
association ms ths major mental process* Ths rssponsi- 
bllity probably goes back to Aristotls, but tins British 
empiricist philosophers devoted greet effort to 
describing ths "laws* 1 of ths association sf ideas, 
images, and sensations* The physiologists* oonosptions 
of ths neural linking process end ths paysholsgists 



iwtfil association both Bpr&ng from the s&ao 
philosophical root* 

For the physiologist and the psychologist of 
late 19th and early 20th centuries , the nervous 
systen oould be conceived of as a telephone system. 
Physically discrete messages were received in the pro- 
Jeotion areas of the brain from each of the nerve 
fibers in the sensory organa. These messages travelled 
along insulated pathways and hence did not influence 
each other, as should be the oase in a well designed 
telephone system. Qioe in the brain or switchboard of 
the system they were shunted over incredibly complex, 
but nonetheless discrete, traoeable pathways until 
their way to a motor area of the brain. 

They were then releyed ones again along discrete 
pathways to their final destination in sons muscle 
fibre or gland oell. In neurophysiology all one had 
to do was to trace the pathways. In psychology all 
oaa had to do was to study the associations. 

Although the description of the switchboard 
conception of the nervous system is oversimplified, it 
dees convey flavor of the structuralist outlook. They 
ware basing thslr ideas on what seemed to them advanced 
scientific models. If their ideas sound naive, we 
need only look at currant attempts to model psychologl^l 
sad neurophysiologies! processes after computers* 
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Unfortunately it is so difficult for us to imagine how 
lodtni telephone systems work that we are willing to 
trust that oosputer models *ey he sufficiently complex 
to sene as appropriate models for psychology and 
physiology* Perhaps they are) it is oertalnly reasonable 
to think so todey just as it was reasonable to think as 
the struoturalists did 55 years ago* If we differ from 
them it is only heoause we are a bit more self-oonsoious 
sad flexible about our use of models* Our models are 
more abstract and oomplexf ideally they should allow 
more preoise derivations* So waver f the ultimate test 
of a model is whether it fits the data it is intended 
to explain* It was this test that the atomistic, 
oonneotionistio model constructed by Titohner in the 
early 20th century failed to pass* But before we come 
to its end there is one more aspeot of the orientation 
fie must oonslder* 

She art of introspection. tfe have seen 
that the structuralists intended to investigate the 
atoms of experience and the modes of their combination 
within the limits set by the then current notions of 

* r • 

neurophysiology, fend t, Titohner, alia , wore not 
typos to leave eueh discoveries to ohehoe* Hot only 
did they know what they wanted to flnd§ they knew 

how they were going to find it* They were going to 

* * 
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U9* Introspection* In everyday parlance, introapection 

n 

calla to mind Haslet— like brooding over the sources 
of one 9 * feelings end actions* This is not the kind 
of introspeotic a used by the structuralists* For them 
introspection was a method of treating one*s own ex* 
parlance as something to be observed, that is, of 
treating it as immediate rather than as mediate* 

This requires that all meaning or reference to things 
and events in the environment be purged from experience* 

Such introspection is more easily described than 
accomplished* Occasionally by looking at something long 
enough, it loses its thinglike character and beoomes 
simply a collection of sensory qualities, varying along 
a number of dimensions* The purging of meaning from 
experience may sometimea be more easily achieved in the 
auditory modality when we repeat or hear someone elee 
rcpaat the ease word again and again* At some point 
many people report that the word begins to sound like a 
nonsensical collection of sounds* If we have achieved 
this nonsensical, or meaningless ton# in our experience, 
we have begun to introspeet in the analytle fashion 
required by the structuralists* Ve have refined aw ay 
the impurities end are left with the true elements of 
experience* Only after we had achieved tht skill of making 
thlmga meaningless would we have been allowed to begin 
cur research into psychology* It la little wonder that 







Molt gang Kohler, one of the instigators of the Gestalt 
revolution, wrote about breaking out of "the prison. 
vhlcl_ vos psychology as taught at the universities* ♦*" 
during the hegemony of the structuralists » 

The Deo line and Pall of Struoturaliam , 

Unlike the Roman empire, structuralism did not 
orumble heoauee of sloth and leohsry on the part of its 
leaders* They were, to the contrary, tireless workers* 
Boring, a student of Titohner, claims that graduate 
students at Cornell were exp eo ted to spend about 80 
hours a week around the lab* Wundt wrote a total of 
some 50,000 pages of texts and artiolss during his 
lifetime* With suoh industry ws needn't inquire into 
lechery or any other vicej no structuralist would have 
the time or energy left for suoh unprofessional behavior* 
Structuralism was brought down by the materials 
and methods used in its construction end not by the 
construction workers* In the first plaoe, the cataloguing 
of elemente proved to be olose to impossible* Boring 
reports that by 1895 , Kulpe had reported **696 disor imi n— 
ably different visual brightnesses, 150 hues, 11,063 
tones, three touches, four tastes end numerous smells * M 
In 1896 Titohner reported 52,020 oolors (these oomblne 
hues and brightnesses), "11,600 tones, a huge number of 
•moils, four tastes, four cutaneous qualities, two 
qualities from mtteolc, one from tendon, on# from joint, 

three more or lees from the alimentary oanal, one for 

♦ 

sex, one for the static ssass * s total of moro than tt,t55 
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As against the 64 than known elements of ehemistry, the 
aind seemed to be pretty well provided for." 

Indeed fairly early in the game it was suspected 
that the idea of elenents night have to give way because 
there were too many cud also because some of the attributes 
describing the elements 9 e. g , , intensity, ola?Tity 9 dura* 
tion or extension seemed to fit a wide variety of sensory 
qp&lities. Substituted for the eleaent aodel was a 
dimensional model. Experiences were to be desoribed 
by locating on the basio diaensions of oonsolouaness. 
fhis was certainly a more manageable task than counting 
elenents* If the overwhelming numbers of olenents 
wore the only problsn of the struoturalist approach, 
the movement would have survived. 



A second problea was that some elements 
or dimensions refused to be independent, despite the 
faot that they oould not be reduced to simpler elenents* 
*hia was unheard of in ohsnistry. In that soienoe 9 if 
you are sufficiently oareful* you can accumulate whatever 
amount of one eleaent you wish 9 without simultaneously 
getting acre of a second* But in psychology 9 if you 
held the physloal intensity of illumination constant 
and varied the wave lengths from low to high 9 the 

experienced intensities of the oolors increased end 
then decreased, despite the fsot that intensity wag 
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supposed to depend upon wave amplitude end not vave 
length o Srperienoed hue and intensity were not in- 
dependent* A similar relationship ooours between 
the supposedly basic auditory dimensions of pitch 
end loudness* Such findings could not be incorporated 
into the structuralist model* 

Another related difficulty was that some 
basic dimensions did not have speoifio classes of 
physiosl end physiological processes with which they 
could be perfectly correlated* There were some 
irreduoible sensory dimensions for whioh no physio- 
logical processes could be suggests!, e* g« the 
experience of volume in mound end muoh more importantly 
the experience of form or shape* Titohner refused 
to aooept the latter as a baeio unanalysable experience 
beoanse he could conceive of no corresponding physio- 
logical process* 

Finally the method of introspection provided 
no way of resolving disagreements* If, as ie reported 
to hare happened, Titohner and some other well-known 
psychologist disagreed on the dimensional location of 
the experience allotted by a given stimulus during a 
deaometration before an early meeting of the Amerlotti 
Psychological Association, what was to bo done? 

Titohner reportedly resigned from the Association and 
founded the Society for Ixperlmental Psychology (which 



•till exists)* This, howavor* is hardly an elegant 
vay of settling aoientiflc disputes* And the exolusive 
relianoe upon analytio Introspection as the only 
psychological nethod made suoh disputes inevitable*. 

And so structuralism ended, or did it? 

Structuralism Today* 

By the middle of the 1920's the formal 
program of structuralism had been abandoned by all 
but a tenacious few* Behviorlsa was moving toward 
its position of dominance in American psychology* 
Gestalt psychology hold sway in Germany* the center 
of ^European psychology! and Psychoanalytic theory 
waa be ginnin g to be Mrioualy considered by some 
American aoademio psychologists* But in spits of . 
its dlaappsarancs as a aohool of psyohology* Structur- 
alism livsd on in a number of ways* 

Tha moat vital part of. the structuralist 
program waa psychophysics* the study of the relation 
between variation in tha inteneltlaa of physical 
stimuli and variations in ths magnitudes of ths ex* 
periences elicited by these stimuli* The study of 
psyahophyslos * the very first toplo in experimental 
psyohology* continues today* Psychologists are still 
busy measuring sensory thresholds* which are (vary 
loosely speaking) the minimum amounts of energy 
stimuli must havs in ordsr to ba experienced* The 
methods used today in psyohopbysieal studies are direct 




descendants of the ones invented by the structural lata. 
She psychophysioal findings of the psychologists of 
the 19th century continue to be of use. 

Hot only do modern psychophysic lets measure 
thresholds as their predecessors did, they also are 
concerned with describing the dimensions along which 
experiences of stimuli can be located* However* unlike 
their forebearers* modern psyohophysioists regard their 
dimensions as analytic abstractions imposed upon the 
oomplex stuff of experience* They do not require their 
dimensions to correspond to some known physiological 
process* instead their criteria are purely behavioral* 
The liberation from the constraints imposed by an a 
priori physiological model has permitted the extension 
of dimensional analysis* known as scaling* to much more 
complex experiences* Techniques have been derived 
for coaling the intensities of attitudes* the desir- 
ability of various necktie designs* and some aepeote 
of the meanings of words, eto. Surprising as it may 
seem the social psychologist who constructs a scale 
to measure attitudes toward war or the location of 
words of various dimensions of meaning* is oarrying 
on work whioh makes use of techniques end concepts 
invented by men who believed that experience had to 
be purged of meaning before it oould be subjected to 





- 20 - 



31 



scientific study* Wo will have muoh more to say 
about psyrSwg-'tyti?.! Tatar in the semester. 

'JLouby work also continues along lines that 
would have warmed the heart of Titchner, even though 
he would not have oonsidred it ^ychology. Advances 
in teohnology have made it possible to study the 
physiology of the sensory receptors end related 
central nervous system processes in amazing detail* 
Physiologists and physiological psychologists can now 
dsaoribs many relationships between experience ae 
measured by psychophysical methods and phyaiologioal 
processes* The processes are atuoh more complicated 
than was suspeoted in Titohner'fc time and do not lend 
themselves to the atomistic, switchboard oonoeptlon 
hs preferred* Nevertheless, if it weren't for the 
careful psychophysical work of the structuralist* 
and those who followed them, the relation between physi- 
ologioal processes and simple seneory experiences would 
have romelned opaque to the light of inquiry* As has 
frequently been the oase in this oentuxy, the oareful 
study of behavioral regularities preceded and either 
direotly stimulated or at least facilitated the study 
of corresponding physiological processes 0 
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tttgPdlMtlffll toEeatalt Psychology 

»tor the dost p«rt mb oan let Gestalt psychology be 
introduced by Wolfgang Kohler, tha aoat prolific of the tri- 
navirate (Verthelaer, Koffka and Kohler) which founded tha 
gestalt aovenent, Kohler ia a fcOth oentuxy nan* Ha had graduate 
training in pbgraioa bafora ha entered psychology and it ia olaar 
that hla psychological oonoapta ova nooh to hia aarl y oontaot 
vith tha queen of tha solenoes, If struotjralien eould ba oallad 
■antal ohaalstry baeanaa of ita atraaa on alananta and thair 
eonbination into nantal ooapounds, faatalt psychology oould ba 
oallad nantal pbyaiea baeanaa of its ralianoa upon oonoapta 
auoh aa veotora, ataady atataa 9 fields, ate, the dynaaio 
ftavor (dealing vith foroes and energy) of gaatalt psychology 
has nuoh in o Mason vith psychoanalysis and one thinks that tha 
tvo ought to have easily Joined foroaa against tha old order 

o 

of atrootnraliaa and the new order of behaviorisa, bat they 
didn't except in the vorka of J, f* Brovn, 

Baeanaa tha pbyaioaliatio fi 4ynanio oonoapta of 
gestalt psychology are u n usu al and vary iaportant, it la 
visa to look at than closely bafora yon plunge into your 
readings in xShler, there are tvo levels at vhioh these 
eonoepts oan ba treated. One la at tha level of purely 
hypothetical psychological forces which affect perception and 
bahaviori tha other is at tha level of equally hypothetical 



ptyelofeenleal foroM at play la the brain onto, la on* 

■1** «9aot, tba two ara oloeely related. For tha prevent, 

" ,h * U oon * iB * ♦<> tha abetraet payohologioal foroee. 

1 ferae nay ba thought of aa that vhloh oan prodnoa 
aetlao or ohange. * ayohologloal foreaa ara thaaa vhloh oan 
prodnoa ohange alther la evart bahavlor or la oxperienee. 
Although geatalt payobology vaa oonoamad nth bahavlor aa vail 
aa MVKiaw* it vaa Boat hi g hl y daralopad with regard to tha 
latter and it la tha Uttar vhloh will oonoera aa. Poroaa 
•>ava two aapaota. atrength tad dlrootloo. uhathar a given 
foroa will aotually raaalt In aoaa kind of ohange 
apes tha etrangtha and dlraotlona of other foreaa operating 
upon tha a ana point aa tha firet. 

All of aa have an Intuitive undera tending of tha 
oonoapt of foroa aa It la applied to tha aovoMnta of phyeioal 
natter In oar lanadUta anvlronaant. Va know abeat tha -"--It 
foroa it takee to lift ebjeeta. Ha know that it takea aero 

maala ferae to lift heavy ebjeota than light onaa. Thla laat 

* * 

^ hnowladga aan ba rephraoed to Otata that tha anaant of 
ferae ro«nlr^d to lift an ohjaat la proportional to the foroa 
of gravity exerted upon the ohjeot. Mb alee knew that tha 
anoant of anaole foroa depeada upon tha angle ear path of lift 
nakaa with reapeot to tha angle at vhloh tha ferae of gravity 
la asartad. Me know that it la eaalar to lift an objeet under 
water than In tha atneaphara beoaaea of tha buoyant foroa 
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•zartvd mi th« mlm of vatar dlaplaood tjr tba objao* mo ara 
liflin*. 

*h# buoyant fort}* la itaelf * Amotion of gravity. 

Wte know that mm objeote oan float boom# tho gravitational 
foro# exerted on thon in loon than tho gravitational fovon 
exerted on an nqnal volimn of voter. Wo know that a floating 
objoot ninkn far nnongh to dlaplaoe an anoont of vator which 
in nqnal to it in might. At thin point tho gravitational 
fomn nsnrtnd on tho objoot in balanooi bar tho buoyant force 
******* by tho vator. Xf wo exert a fomn on tho objoot vhloh 
in oaffioiont to pnob it bonoath tho vator and thon roloaoo our 
hold, tho objoot popa book np and aftor a fov noaonta of bobbing 
ooB*a to mot again at tho aaao dogroo of aubneralon aa boforo, 
thombjr rooatabliohing the previona equllibrlua. 

Although vo soar novor havo had aoro than high aohool 
phyaloa, vo oan undoratand tho operation of tho gravity, doapito 
ito abatraotnoaa. A aoro diffioult kind of fomn oonoopt to 
undoratand, bat one which eoaoa oloaor to tho oonoopt uaod by 
tho goataltiato in olootroBognotio fomn. Like gravity, olootro- 
■■gnetio foroo in not omrtod only at ainglo points, rather it 
******** largo amao oallod fioldo. At any point in tho area, 

«ho fame hao a given otrongth and dirooUon. Moot of no 

b**o *ooa the doaoaotration in vhloh tho field naturo of nagnotio 
fomoa in illaotmtod by plaoing a bar aagnot bonoath a ohoot 
of glaaa and than aprinkliag iron filingo on tho glaao. tho 
tillage am diatribatod over tho glaaa in a pattern determined 



WM0k*tle fio Id* Tho aajor roatrlotloa to this aovaatni 

!• *ho IMotioa («l«o a foroo) botvoaa \fcho gloat mad tha 
flllnga* 

So far our nuiln bar* inoluded eieMd i/ittu, 

■rotMM la vhioh the aaouut of enerer or natter available io 

ooBotaa*| *“• «nlgr exoeptlon to thle vaa tha intrusion of a 

Soaiy hand upon oar floating object. Thera ara alao open 

agrataaa, ooaa la toioh thara la a ooatlaaoea Input and output 

of aaorv « aditav. Tha ajrataa of foreaa affecting tha vatar 

la a doooratln fountain la an opaa ajrataa baoauaa paw vatar 

la oontlnaoualy being ahot Into tha air. Tha vaathar apataa 

orar a aontlaant la an opaa agrataa, tha ourranta la an ooaan 

oonatltuta an opaa agrataa, Chan ara undoubtedly eleetro- 

aapMtlo opaa ayetaas unknown to thoaa, auoh aa ayeelf, no 

an uninitiated into the njratarlaa of phgraioa. Daaplta the 

foot that auoh ayateas an opan, they an not neoaaaarlly 
irrofttlor* 

Aix tho oxmploo joot Mntionod oxhijblt ao?o or 

ltl1 In vhloh aottor potato throofh thoa. 

XU tho oooo of a wotor fouatola 9 tho pottorn of tho roculorlt? 
!• Mollj diooornod* Koeontly # tho aoo of voothor ootollltoo 
hoo ollovod no to litorollj ooo pottomo In voothor oyotoao 
vhioh boforo hod to bo ploood togother from ooottorod roporto 
of olr prooonrof tflnd dlrootion and Talooity, taaporotnro and 
prooipltotlon. Oeooa ourranta aro probably bottor azaaploo 
bhaa voathar of opaa arataaa vhioh ozhibit a rtfular pattara 



despite constant change In ths substanos of which the pattarn 
lo erected. Such a stable pattarn has baaa oalled a "steady 
stmts” by Kohler 9 who wishes to distinguish it froa tha atata 
of squilibrlun. In ths latter there ia no notion because tha 
foroas at work oonntaraot each other and no now foroes are 
oddod* In tha steady stats them is ooastant ohang* 9 but it 
takas plaos ia a fsgolar pattern baoaaso of tha interplay of 
foroas. Despite ths apparent usefulness of tha distinction 
between steady states and states of equilibrium aost gestalt 
payohologists do not use the two toms differently. This 
oaases no oonfUaion. howemr 9 beoause almost all ths situations 
to idiieh the labels am applied Involve open syataas and henoo 
steady states. In the fees of this faot 9 payohologists ham 
perversely Shown a preference for the tom equilibrium. 

*he ooly other tom in the set wo are considering 9 
whioh requires definition is uysteaf this is a set of parts 
arranged so that changes in any one part ham offeots on the 
other parts. Clearly 9 force fields am systems. It is scanned 
that all system tend toward equilibria or steady states. The 
enaot process through whioh this tendency works varies with the 
system being oonsidered 9 but as an abstract principle 9 it applies 
to all system. Vote that the asenaptlon holds that system 
tend toward equilibria but does not hold that they necessarily 
*osoh equilibria. Whether they do or not depends upon the 
conditions under Which the system is operating. 

*he pmosding dissuasion of gonsral toms was scant 
to gim you an intuitive grasp of the framework within whioh the 
gostsllsts approached the study of peyohology. The mo of suoh 
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oonospta as forot and field probably mob as peculiar to you 

* 

now ao they did when tboy wore first dlssoalnated raony psychol- 
ogists in tho oooond dooado of this oratory* Tboy do not fit 
tbo atonlstle 9 assoalatlonlst nodo of thinking about bonan 
aratal Xifo 9 which sold io tho ooraon horitoyo of wootorn nan* 

Xn what follows 9 an attoapt will bo nado to Show how thooo 
yonoral thoorotloaX torao aro uood in tho yoatalt theory of 
porooption* Tho diaouooion will bo Xinitod to a oonoidoration 
of tho poyohoXoyioaX aopoota of the theory* Tho pbyoioXoyioaX 
aapeota will bo troatod Xator* Although tho yootaltioto intend 
thoir theory to sorer all aapeota of porooption it hae boon 
applied noat auooeaafhlly to tho porooption of riaual shapes 
and forna* It would bo well 9 thoroforo 9 to hoop tho riaual 
eaporionoo of the ahapoa of fiyuroo in nind aa tho najor out* 
linee of yoatalt theory aro doaoribod* 

The perceptual field is aa open ayaton 9 with short 
litod energy inputs ffeoa the sensory receptors* Tho flow of 
energy in the field is deternlned by tho forces noting upon 
tho part of tho field in which tho energy is looated* Tho 
organisation or pattern of eaporionoo la produoed by the 
organisation or pattern of energy flow in tho peroeptual 
field* Tho torn' peroeptual field ls 9 unfortunately 9 used 
an bi piottaly by yestaltlets* Sonatinas it refers to the 
hypothetical field in wbioh f cross shape tbs distribution of 

s 

tlw unanr 3*«t mr*. fhla la how 4faa tm la used has*. 
Boworor at tinea it is also used to rofsr to tho oyporlsnoo 
rosulting fron tho oporation of forooe in tho bypothatioal 
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fi«U. It is usually possibls to differentiate tbs two by 
paying attention to how they are usad 9 bat sonatinas ths 
inpresslon is given that wa ara dirsotly avara of the operation 
of foross at play in ths perceptual field. Shis is not Shat 
gsstsltists believe. Our experience depends upon these 
f arses end allows as to infer the dhsrsotsristiss of the foross, 

bat it doss not giro us direot awareness of than. 

*.* 

fhs distribution of energy flow in the field at any 
tins is a Amotion of three faotorst (a) ths distribution of 
sensory Input, s.g. ths spatial array of stinulation received 
▼in ths visual input ohannel, (b) the state of the field into 
shiOh ths input is fed, and (o) ths operation of the tendency 
toward steady states, oharaoterietlo of all open systens. In 
the peroeptual field the tendency toward balanoe and steady 
•bobos is oalLed ths Lav of Pragnsns, This law asserts that ths 
energy flow in the psrosptual field will be as regular and 
sysnetrioal as possible, given the distribution of ths sensory 
input and the stats of the field at ths tins. Sinoe psrosptual 
experience, particularly la its forual aspeots, is a direot 
function of ths flow of energy, the Lav of Prlgnans neons that 
our psrosptual experience will bo organised as synstrloally 
and regularly as possible, given the nature of ths stinuli 
ic pingin g upon our sensory reesptors and our pereoptusl state 
at the tins. 

Mergr flows in ths psrosptual field as eleotriolty 
flows in sons solid mass of conducting naterial. Shat is, it 
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flows trim a?# as of greater oonoentration to areas of lssssr 
concentration. if energy is evenly distributed otsp ths entire 
perceptual field, thsrs will be no flow in ths field and there- 
fors no visual experlenoe, Thors vast bs sons inhoaogsnelty 
In ths sensory energy poaching ths fisld in order to produos 
ths energy floss upon tnloh visual experience depends, As ws 
hsiws nsntionod ths strength sad direction of ths flow depends 
In ths first Instsnos upon ths distribution of sensory input. 
Mors sp eoif lo ally it is ths relations saong ths saounts of 
eaeror in ths various parts of ths fisld that deteralnes ths 
strength and direction of ths flow and therefore the intensity 
sad fom of ths visual experience. It Is In this sense that 
visual 9 as well as all other kinds of experienoes» are said to 
b* relational It datsrelned. 

Ths relational deteralnatlon of perception was a 
revolutionary oonospt, Ths structuralists had held that our 
sensory experience is aersly ths sun of ths stlaulatlon of our 
sensory receptors and of ths oortloal oells sfaioh are perfeotly 
correlated with then* The nature of a sensory experience was 

a 

said to depend upon the locus and characteristics of the speolfio 
c# *l* stinulated. To be surst perceptual experienoe depended 
upon relations betwsen these disorete sensory prooesses and 
aeaorles* but the lanedlate unelaborated experience was a 
■osaiOf eaoh part of vhloh was Independent of all other parts o 
bkile ths gestaltlsts admitted that the sensory input to the 
psroeptual field was indeed the kind of aosaie desorlbed by 
the struoturallstSf they asserted that it vas the relations aaong 



tbe parts of the mosalo, that is the forces aet up by the in- 
homogeneities among the parte of the mosaic* which determined 
the experience. 

The controversy over determination of esperienoe by 
points or by relations' among points leads to an interes ting 
experimental confrontation of the two theories* Suppose we 
expose a person to a completely homogeneous 9 deeply 
saturatedf colored environmental field* In suoh a oase the 
structuralists would predlot an experience in which a person 
•••• * two dimensional surfaoe (there being no ones to elloit 
the associations necessary for the perception of depth) which 
was oolored with the hue of the light reflected iron the en- 
vironment* This sounds like quite a reasonable prediction* 

The gestaltlsts would predict that despite its hue, the 
stimulus should yield the peroeptlon of a three dimensional 
neutral grey void* They would admit to some oolor at the 
outset due to the inhomogeneity between the current input and 
traces of the immediately preceding input* but they would 
expeot this oolor to fade quiokly* You will be reading about 
and experlenoing the outcome of this oonfrontatlon between 
the structuralist and gestalt predictions* 

We have seen that in order to peroelve something 
other th a n a void the gestaltlsta hold that there must be some 
iahoaegeneity in the input to the peroeptual field* which in 

- v. 

the normal organism means some inhomogeneity in the stimulation 
falling upon the sensory receptors* This is a condition whioh 
is very easily met 9 indeed its opposite is extremely difficult 
to achieve* The next factor mentioned as a determinant of 
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ptroiptlon vii tbi ctttt of tbo ^oroiptoal field* There ere two 
e«peote of this state whioh hews been disoussed by the gestalt 
theorists* The first is an Inherent directionality* They olaln 
^he field has a built in top* bottom* right and left end 



that the identioal input will give rise to a different percep- 
tual experience depending upon its orientation with respect to 
these built in directions* The example usually given in this 
oonneotion is that of a figure with four equally long straight 
which meet at 90 degree corners* When suoh a figure is 
exposed so that the input fro* its sides are parallel with the 
vertioal and horisontal directions of the peroeptual field* or 
bear some relationship whioh is topologically equivalent to 
parallel* the figure is seen as a square* When it is oriented 
so that the inputs from the oomers are aligned along the major 
axes of the field* it is seen as an entirely different figure* 
a diamond* The reason for this is not found in the nature of 



energy ourrentsf the directionality of the field and its 
effeots on the corresponding energy currents in it are to be 
aooepted as unexplainable givens* Though this seems trouble- 
tome it has not proved so* primarily because it has not been 
studied very Intensively* We shall have occasion to return to 
the issue later in the semester* 

The second characteristic of the field which affects 
experience is one that does influenoe the figural currents in 
thw field* Zt is the amount of resistance to the flow of energy 
In a given area of the field* The major determinant of suoh 
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nilitaao* is thi pmioui flow of energy through the seat 
area* As in the oaie of the flow of sleotrioal energy* 
figural current! will he directed eo that they f low through 
the arose offering the least resistance in the vicinity of 
their path* This means that two identical inputs to areas with 
different degrees and patterns of resistanoe will prodnoe 
different energy flows and henoe different experiences* Much 
more will he said of this later in conn action with the study of 
fignral aftereffects* 

The final determinants of eapwrienoe are the ten* 
denotes referred to hy the Law of Pragnans* The Lav of Pregnant 
operates in either of two ways to achieve the goal of maximum 
regularity « The first is hy eliminating inhomogeneities* In 
a dosed system this is the primary way of achieving balanwf 
all the energy is evenly distributed* But in open systems 
such as the peroeptual field, uniformity is difficult to sooomplish 
because of the continuous input of inhomogeneously distributed 
energy* Hones a second method is used for achieving regularity* 
namely the oreatlon or acoentuatlon of boundariee between 
inhomogoneons areas* 

A homely example may serve to illuminate the difference 
between the two veys of achieving stability* ¥hin>: of a steaming 
bowl of ohioksn soup with golden globules of fat floating on 
the surface* Concentrate on a nice large globule and imagine 
performing the following operations* Take a toothpiok and dip 
the point into the globule near its boundary* Then draw the 
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toothpick slowly away from the canter of the globule* Whan 
the globule has assumed, a rough hourglass shape, withdraw the 
toothpick carefully and observe* Either of two things will 
happen. The areas at the ends of the hourglass shape will 
begin to draw together until the globule regains its original 
spherioal shape* Or the two ends will qppear to pull on the 

t . 

portion oonneotlng them until it breaks and eaoh of them 
assumes a spherioal shape* In either oase, onoe the spherioal 
shape is achieved, it remains stable 9 barring any further outside 
disturbances# In one case the stability was achieved by 
eliminating the irregularity in the surface of the globule* 

In the other it was attained by accentuating the irregularity 
until it become a boundary between two parts* 

It is not clear how the oreatfon or aooentuation of 
boundaries produces a steady state in the peroeptual field* 
Perhaps they oreate barriers to the flow of energy so that 
separate currents flow within and around boundaries without 
disturbing currents on the other side. Uniformity may then 
be possible within bounded areas* With complex stimuli# the 
unorganised flow of ourrents in the entire field would never 
lead to uniformity because of the oonstant input of inhomogeneous 
energy, therefore uniformity within bounded areas is the most 
stable organisation possible. We need only oonsider the effects 
of improper focus or severe disturbances of bodily equilibrium 
to realise how unstable experienced visual fields become when 
©leer boundaries are absento In any event, we should be prepared 
to see the effects of both modes of operation of the Law of 
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Pregnane. The stronger and nore differentiated the input, the 
■ore ve should expect the hrandazi^rettlog i&de to he dominant. 

The preceding long exposition of eoae of the basio 
concepts of geetalt payobolog y is aieleeding in that it conjures 

up laegee of psyohologists leaning baok in their araohaire or 

% 

Smnohed over their typewriters spinning out awfully tenuoua 
speculation about the deterainanta of paro option* Although 
thejr ware quite theoretioal and even philosophioal, the geetalt 
psychologists were also avid data eol loot ore. A large part of 

t « 

their program vas directed at describing visual experience with 
emphasis on its organisational oharaotoristios. There were no 
A priori limits on what oould be observed and aa a result a 
number of nev perceptual phenomena were disoovered. They were 
most happy when they oould discover experiences which departed 
from literal representations of stimuli in the direotion of 
being more organised, regular, eto. They were also happy to 
be able to find instances in vhioh the formal oharaotoristios 
^ stimuli outweighed the effects of past experience in deter* 
mining perceptual experience. 

Much gestalt resaarch did not take the form of 
experiments in vhioh conditions were varied and predictions 
vsre mads about the outcome. Often they worked on the con* 
struotion of demonetratione vhioh illustrated the operation of 
the Lav of Pregnant or of the many sub*lavs into vhioh it vas 
broken. Most of tho work was non*quantitative although some was 
highly quantitative. There is hardly an area in the study of 
viswal perception vhioh hao not besn examined by sons gestalt 
psychologist. Much of our knovlodgo of visual perception is tho 
E^mtoomm of gestalt oriented research*, 




The novanant vu at Its piik during tbs 1920* a* She 
advset of the lull iod nany gestalt psychologists to leave 
Oernaay for inerioa and ellalneted nany others* Although the 
Xoadoro of tbo novanant continued to write and tsaoh in inerioa, 
thay vere ao out of keeping with tha donlnant behaviorst 
oriantatlon baro that they failed to really propagate then** 
selvae Tin graduate students* Sons of than had poaitions at 
■ajor Universities* Host influential vu Koblar ldio taught at 
8vtrthnore* ha waa abla to troln sons gr adnata students* 

Xofffca taaght at 8aitb and axoapt for hla definitive work of 
flUltllt garoholoay (tha Boat dotallad and soholarly oonprehenslve 
book produoed by the»oveaent) f ha had littlo success in inarioa 
and diad a few yaara of tar arriving* Wertheimer taught at tha 
Hav School in' Hew Tork City* and did train a fav outstanding 
psychologists* 

Surprisingly, it vaa in tha fiald of social psychology 
that tha gestalt novanant had its greatest snoosas in inarioa* 
Kurt Levin, who was trained by tha illustrious trio soon after 
tha beginning of tha novanant , gave a lasting gestalt and per-* 
cep tool orientation to nuoh of inerioan social psychology* 

Levin died suddenly just as his work was beginning to got the 
attention it deserved* 

Sow that we have oonpleted this cursory introduction to 
gestalt theory, vs oaa turn to the rich world of perceptual 
experience to develop the thanae that have bean outlined bare* 
Moat of this section will consist of reading and viewing gestalt 
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daaoaatr&tloiis and axparlaaota. It will bo op to 70a to roloto 
thM to dw thoorotieal ontllao prastatod boro and to tharobor 
aianltanoonalgr inoraasa poor oadasrataadiaf of paroaptloa aad 
foatalt thaory* 





o 

ERIC 



Testing Gestalt Theory Concerning the Dynamic 

Sffeots of Shape 






The best starting point for this discussion is an examination of the 
term, "dynamic effects of shape." We have already seen that "dynamic" 
refers to the action of perceptual forces which are responsible for the 
organisation of the sensory input. These forces are always at work, but 
they are most convincingly demonstrated when they bring about organizations 
which depart from what we would naively expect on the basis of what we know 
of the sensory input. Such demonstrations make up the greater part of the 
Gestalt research on the dynamic effects of shape. 

A frequent class of such demonstrations compares the perception of 
identic*! local stimuli (see KBhler's Gestalt Psychology . Chap. J, for def- 
inition of this term) situated in different figur&l contexts. The local 
stimulus inputs are said to be perceived differently as a consequence of 
being subjected to the dissimilar forces characterizing the different 

figures. Puehs v transparency and assimilation demonstrations belong in this 
class 0 

Another type of demonstration focuses on some differences in the 

perception of figures themselves as a consequence of differences in th© 

strength of forces which give rise to them. Generally, good figures, i.e., 

ones which arise from strong forces, are compared with figures arising from 

weak forces, holding the physical intensities of the relevant stimulus inputs 

constant. It has been reported that good figures have lower thresholds, 

lower critical flicker fusion frequencies and are more likely to be dominant 

in binocular rivalry than bad figures. Good figures are also supposed to 

produce longer lasting afterimages and to be more resistant to disruption 

by other stimulus inputs. The comparison of the dynamic effects of figure 

and ground also belong in this class because the ground can be thought of 

as being characterized by extremely low or nil strength of figure producing 
forces. 
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Many of tbo demonstrations of the dynamic effects of shape war* per- 
formed in (Jeinany during tha aaoond and third deoadoa of thla century. The 
raporta daaoribing than ara not readily accessible ao that it ia difficult to 
evaluate thair aathodologieal adequacy. Currant attoapta at demonstrating 
tha affaota ara not alwaya aaooaaaful, aoaatlaaa bacauaa of tha oporatloa of 
extraneous variables, which arc difficult to eoatrol and aoootiaoa baoau aa 
of apparant nhortooaing» in tha theory itaalf. Examination of thaao failuraa, 
aeaa of wbleh ara drawn from atudant projects in thla courao, ia instructive 
and will constitute the major part of theae notes. 

A number of etudanta Kara attamptad to show that a spot must bo exposed 
for a longer tins if it is to ba perceived when flaahed on a figure than when 
flaahed on a ground area. This "simple" demonstration involves a distressing 
number of pitfalls whieh either invalidate apparently poaitive results or 
prevent snoh results from being obtained. One student compared the duration 
thresholds for a blaok dot projected inside or outside an outline circle. 

He had his Ss fixate the center of the circle while he flashed the dots 
either inside or outside the circle for varying lengths of time. He found 
a lower threshold within the circle than outside. However, his results cannot 
be Ween as evidence against the theory because he did not control for differ- 
ences in visual aouity at the center and periphery of the visual field. 

Another student, climbing upon the vanquished form of the first, decided 
to use an iron cross embedded in a circle (Fig. 1) as his stimulus. He 
flashed dots ia the a and b positions indicated in Fig. 1 and did obtain the 
expected result. However, when he rotated the figure so theS the arms were 
diagonal he found tho opposite results. It seems as if his Ss were just more 
aoeurate with dots located along the central vortical and horisontal axes 
of their perceptual fields than they were with dots along the diagonal axis. 
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Al»o dnw by th. fatal lur# of this "aiapla" damoa.tration, ano tha r 



tbalr pa reactions of th. stimulus and war. supposed to baa. ba.n brought to 
tho ^>lnt ubor. tboy eould ... tba patt.ru eithar uay, at will. Thi. d.aiga 
ooatrollad tba two botbaraoaa variables which had intarfarad with prawioua 
attauptai however, it >n into ita own difficulty. S. ware not r.liabla in 
tbalr pareaptlona of flgura and ground. Shay did not alwaya follow tba E. 
inatruotion to aao tha flgura in a particular way and at times they ware 
unabla to raport which part of tha etiaulus waa aaan as flgura. a^th tr 
difficulty waa that sens 3. aaid that on soma triala thay saw naighar part 
of tha flgura as pattern. Instead thay coneantratad on tha region in whloh 
tha dots appeared and ignored tha rest of tha stimulus. Although It is 
tesptlng to blase tha foregoing failures on novice E. and (tupld, we ak-wil le d 
14 BU8t b * Slanted that tha phenomenon of differential thresholds 
and outside of flguree is considerably lass obvious than would appear at 
first glanoe and that it cannot lend much support to Gestalt theory until 



Turning to published researoh on the dynamic effects of shape we find 
a study by Veitsnan in the JaSBSSi °£ Experimental Psyphology . 1963 , V ol. 66 , 
pp. 201-205. Weltsman used stimulus in Fig. 3 . Sometimes the faoe was orient 
toward tho left and sometimes toward tha right. Tha stimuli were presented 
taehlstoseopieally and S. were asked to describe what thay saw as accurately 
as possible. On some exposure a small gap appeared at point a in tba contour, 
in others point b. Weltsman wanted to know if tha gap would be more r eadily 





Fig, 3 
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Mm mm It me at the bottom of the faciei area or when it waa at the 
bottom of the ground. Be found that the gap waa noted more readily when it 
warn at the bottom of the arm inside the facial contour. Be claimed that 
thin followe from Oeatalt theory because the theory eaye that the flgural 
prooeM ie Wronger in the facial area. To be Bure this is what the theory 
dms say, but one eould ae easily expect the opposite result on the basis of 
the sue premise. The stronger process should fill in the gap so that ths 
gap should haws a higher threshold when under the facial area. To make 
matters eren cloudier, it is not clear whether the bottom boundary should 
be oomsidered part of a face figure. The square contour seems to bound the 
entire area rather than just the area inside the facial contour, gestalt 
theory gives no dear directions on how to decide whether a contour belongs 
to a figure or not. Perceptual belongingness is assessed intuitively and 
dthougli this is adequate in many cases, it doesn't help in the present one. 

A good theory should not allow contradictory derivations from the same set 
or propositions and conditionsj it should also suggest dear tests of whether 
a eiym proposition is relevant to a specif ie case. Gestdt theory frequently 
ffU8 short of the mark In these two respects. 

Continuing our review of unsatisfactory research we come to a project 
designed by two students who wished to test the hypothesis that the better 
a figure was, th*. lover its recognition threshold would bs. Earlier researchers 
had reported such results. The students used seven figures cut from black 
paper and mounted on a white background. The shapes of the figures vers: 
square, pentagon, hexagon, decagon, "fourtennagon" (our students wers clearly 
not lowers of the English language) and circle. These were exposed one at a r 
time in random order for three seconds. Following an opportunity to familiarise 
themselves with the figures, the Sa were asked to identify the figure shown 
on each exposure. According to Gestalt theory, the circle is the best figure 



Of the lot, pri-arlly because Of it. afplicity and continuity. The circle, 

# th# ” ,0r * 8h ° nla haT * b *“ correctly moat often. The theory also 

l..d. u- to expect that error, in identification ahould be in the direction 
of labeling the figures .. .or. oirol.-lik. than they actually were. Thi. 

•hould be eo because of the operation of the law of Prdgnans, which operation 
should be enhanced by the din illumination. 

Despite their oonfidenc. and the apparent clarity of the Gestalt position 
ih thi. .rea, the otudent researchers did not find what they expected. The 
•quar. wa. recognised most accurately while the circle was next to la.t to 
recognition accuracy. Furthermore, error, did not consist of figure, being 
identified a. nor. circle-lib. than they actually were. In.tead. error, con- 
sisted of displacements toward the center of the aerie. „ ..van f^.. ln 

“ 1 " 8l8htm di8eU “ l0n ^ir result., the researcher, pointed to two 
possible determinant, of their result.. First they noted that the ...of 

• id#ntm °“ ti0 “ ‘ 8tl " alU8 ^ Oh the properties of the .timulu. 

itself, but also upon it. .imilarity to the .timuli from which it is being 

discriminated. In this respect, the square was undoubtedly the easiest figure 

because it was the most distinctive. The remaining figures were sore similar 

to each other than they were to the square, especially as on. moved toward 

t». circle end of the .et. Secondly, they observed that their Ss may not 

have attempted to recognine the figures as wholes, but rather mTy have tried 

to find specific parts of the figures which would serve as reliable clues yo 

identities. Some So, for example, reported counting the number of 

eagles in the figure,, clearly the fewer the angles, the easier it wa. to 

identify a atimulus by thi. method, hence the greater accuracy of the square 

«ad the inferior accuracy of the "fourteenagon." However successful thi. 

strategy might have proved, it destroyed the relevance of the task to Oest.lt 

syehdogy. The figure, must be reacted to as unanalysed whole® in order for 
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tb* theory to bo applicable. Where attention Is confined to single parte of 
a figure, one should not expect the creation of the kind of force fields 
whloh the theory holds responsible for the dynamic effects of shape. As vs 
hare noted above, the theory doesn't say aueh about the determinants of the 
failure to see patterns as wholes. Indeed, it Is difficult to see how sno b 
failures are possible la the perceptual system described by the Qestaltists. 
KBbler dismisses such analytic experiences as atypical, and artificially 
produced by the special analytic introspeetionist attitude. While he may be 
correct in his description, be is still obligated to tell us how the special 
attitude produces its artificial results. 

A group of investigators at Cornell obtained data similar to ones just 
described (Krauskopf, Dureyea and Bltteraan, American Journal of Pevohologu . 
1954, Vol. £2, pp. 427-440.) Their So were asked to identify the following 
symbols! 1, +> X, and T. They found that the thresholds for the symbols 
9 decreased as the lengths of the arms increased. They concluded that two 

variables were related to ease of form recognition. The first was the area 
of the form and the second, more Important one, was the ratio of the perimeter 
of the form to its area. When the ratio is large, it means that there is much 
critical detail, e.g., long arms, whloh aid in figure recognition. An earlier 
experiment by this group found that when Ss did not know beforehand the figures 
they were to see, but simply described what they saw, the responses tended 
to conform to what was expected on the basis of Gestalt theory, e.g., errors 

mre *■ the direction of making figures look mere like circles than was 
actually the eaee* 

The studies of figure recognition suggest that one should not of 

So passively experiencing and then identifying figures. Rather one should 
conceive ®f Ss aotively seeking the information they need to solve the 
problems set for them by Es. Different problems probably lead to different 



strategies of processing information and those differences nay be respon- 
sible for variation in the success of Gestalt predictions concerning figure 
recognition* 

The final study to be discussed was also done by a student* Once 
again the hypothesis concerned the greater reoognlzability of good figures* 

The task pitted figures* which varyied in synaetry against ©as another in 
a stereoscope* with the expectation that the better the figure was* the more 
don inant it should be in the binooular rivalry* The figures were constructed 
after a method described by Attneave ( Psychological Review * 1954, Vol. 61, 
pp* 183-193*) The method Involves blacking in the cells of a grid in a 
systematic way* The student researcher divided his grid into four equal 
quadrants and measured the degree of symmetry of his patterns counting the 
number of filled cells which overlapped when one quadrant was reflected into 
its neighboring vertical or horizontal quadrant* The reflection was accomplished 
by folding the paper along the lines separating the quadrants* The second 
part of his experiment employed a guessing procedure in which subjects were 
given blank grids and were asked to guess the pattern on theE 9 sgrido Ss 
proceeded across the grid one row at a time* guessing whether or not each 
cell was filled* S Informed then of the correctness of their guesses an d 
kept records of the number and location of errors* Xt was expected t ha t the 
more symmetrical the figure, the fewer errors there would be a 

The results of the experiment were surprising* When the figures were 
ranked in order of the number of errors made on them during the guessing game* 
the resulting order was the one predicted* with the fewest errors made on 
th» most symmetrical figures* However* the order of the figures with respect 
to dominance was just the reverse of what was .expected* The most dominant 
figure was the one with the least symmetry* 

Having an extremely high verbal AGE score* the student quiekly constructed 
an after the fact explanation of his results* He too took a problen solving 
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point of view toward tho experimental situations h* used* The application 



of this view to the guessing game leads us to expect that once the subjects 
rtalistd that they were guessing a symmetrical figure t their errors would 
disappear* An examination of the data did reveal sharp declines in the 
nusber of errors with the relatively symsetrical figures as the So progressed 
through the grid* It also revealed that the errors tended to be restricted 
to cells in which figures departed from symmetry# In other words, the 
assumption of symmetry allowed £s to predict the parts of the figure they 
did not yet know; when the assumption was justified, their predictions were 
correct* They needed less information to solve the problem of specifying 
the shape as the shapes became more symmetrical* In the case of the binocular 



rivalry task, 8a also needed less information to discover the shapes of the 
symmetrical figures, hence 9 they spent less time looking at these than at the 
less symmetrical ones* To be sure, they didn f t consciously force one figure 
to be dominant over the other* Instead, we must assume that the perceptual 
system automatically tended to give higher priority to inputs which were un- 
certain than to those which have been definitely identified* Despite the 
anthropomorphic ring to this view, it is consistent with what we know about 



the tendency of the nervous system to react more actively to novel rather than 
familiar inputs* It is also consistent with the modern neurophysiological 



theorising discussed earlier this semester* 

The conclusion of this tale of experimental failure is not that the 
Gestalt views of the dynamic effects of shape are useless; clearly sometimes 
things occur in accordance with the theory* Bather we must recognise that 
introspection in the Gestalt style is only one of several possible perceptual 
tasks* The perceptual processes called into play may differ from one general 



type of task to another* To borrow from physics, the Gestalt laws may have 

0 much of the status (although little of the rigor) of Newton’s laws* They may 

be important special cases awaiting a general theory which will encompass them 
and together with the perceptual laws which apply to other classes of 
perceptual tasks* Perception’s Einstein has yet to appear* 
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The Quantitative Study of Form 



The tendency to organize the perceptual field so as to 
achieve good figures, is of paramount importance in the gestalt 
approach to perception. Most of the demonstrations we have en- 
countered thus far illustrate the operation of this tendency, i.e.. 
The Law of Pragnanz, in one form or another. One might expect 
that the importance of the principle would have led the gestaltists 
to devote a great deal of effort to constructing a precise defini- 
tion for it and to creating operations to measure variations in 
forms along the dimension of figural goodness. However, this has 
not occurred. Apart from Kurt Lewin, who tried to use topological 
constructs to describe psychological concepts, the gestaltists 
have been relatively uninterested in formalizing their approach. 

The major reasons for the relative scarcity of quantitative 
concepts in Gestalt Psychology were the lack of understanding of 
the phenomena studied and the lack of mathematical models or lack 
of knowledge of mathematical models which were appropriate to 
the representation of gestalt concepts. The gestaltists believed 
that premature formalization would limit the development of their 
approach and perhaps shut out fruitful areas of inquiry. At the 
time of the founding of the school the only examples of formal 
mathematical models in psychology occurred in psychophysics » Hie 
gestaltists thought that the psychophysical models obscured 
rather than clarified the essential quality of experience, namely 
its organization. The increase in both knowledge of perception 
and mathematical sophistication in psychology has led some 
psychologists to try to quantify the elusive concept of good figure 
and more generally to develop quantitative measures of visual forms. 



According to the gestaltists, good figures sre ones which 
are closed, regular, symmetrical, and continuous. One of the 
easiest questions to ask about this definition is whether the 
properties specified by the gestaltists are actually the ones 
naive subjects consider good? A doctoral dissertation done by 
Marian Mowatt at Bryn Mawr during the early twenties attempted 
to answer this question. She presented her subjects with a variety 
of outline drawings of figures and asked them to change the figures 
to make them good figures, if such changes appeared to be needed. 
(See page 173 of B and W for the figures she used.) She then 
examined which figures were changed least and what kinds of 

changes were made in the figures that were altered. Some of her 
findings vsere : 

a) 72 percent of her subjects left the outline circle un- 
changed. Corresponding percentages for other figures 
weres isoceles triangle * 70 percent, hexagon - 62 
percent, rectangle ~ 62 percent, square ~ 60 percent 0 

b) 61 percent of the changes enhanced the closure of the 
figures:, 2 percent decreased it« 

c) 38 percent of changes increased symmetry £ 17 percent • 
decreased it 0 

d) 20 - 30 percent of the figures, depending upon type, were 
changed to increase continuity . Mowatt found very few 
cases in which changes substantially reduced continuity , 

e) Five times as many familiar "bad" figures were changed 
to unfamiliar good figures than were unfamiliar good 
figures changed to familiar "bad" figures,, 

Mowatt J s study was consistent with the view that the gestaltists 
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<*id not depart from their naive, unpsycholog ical brethren in 
their specification of what figures were to be considered good. 

Despite its agreement with gestalt theory, Mowatt *s study 
is not too impressive. The fact that gestalt psychologists and 
Bryn Mawr undergraduates agree in their definitions of good 
figures is no guarantee that these definitions are theoretically 
sound. A much more impressive demonstration would predict specific 
consequences of variations in figural goodness and then show that 
these consequences did indeed occur as the symmetry, closedness, 
etc. of xigures varied. The article by Hochberg and McAlister 
uses this type of criterion. They predict that when subjects 
are shown figures which can he seen as possessing two shapes, they 
ought to see the better shape more frequently than the other. 

All of the recent investigations of figural goodness have used 
the ability to predict variations in perceptions of shapes as 
the criterion for determining whether or not a given property is 
a determinant of figural goodness. 

Recent studies have also substituted quantitative for 
qualitative descriptions of good figures. Most of the quantitative 
measures focus on the informational properties of the stimulus. 
Figures which require less information to describe them are said 
to be better figures than ones which require more information. 

The article by Hochberg and McAlister uses a fairly simple-minded 
measure of information. Other researchers have made use of a 
branch of probability theory known as information theory to make 
more precise specifications of the amount of information necessary 
to describe a figure, or more accurately to select it from a 
given array of alternatives. 



Quantitative techniques have also been created for generating 
figures with known amounts of information* Information theory 
can be applied to auditory configurations as well as to visual 
ones. Indeed, information theory was first developed by telephone 
engineers who were concerned with measuring the amount of information 
contained in auditory signals. No attempt will be made to des- 
cribe information theory here, but interested students can find 
an excellent introduction in a book by Fred Attneave, entitled 
Plications of Informati on, Theory to Psychology . 

Unfortunately, the more use researchers make of information 
theory, the less they study phenomena of interest to the gestaltists . 
Their problems are selected more in terms of what is relevant to 
information theory than in terms of already existing theoretical 
questions. While this enriches our knowledge of perception, it 
still leaves the earlier theoretical questions unanswered. It is 
likely, however, that the rapid increase in the use of mathematics 
in psychology will bring us to the point where the mathematics be- 
comes relevant to a. wide variety of problems. 
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Some Comments on (Threshold Theories 



Alternative conceptions of the detection process 

Common sense* For the sake of argument , let us postulate a completely unso- 
phisticated straw man whom we shall demolish with a single stroke., When 
asked for his detection model, our everyman would reply that there is abso- 
lute threshold which is relatively constant and also a sensory process, whose 
strength is a function of the intensity of the physical stimulus impinging 
upon the sensory receptor, wherein the sensory process originates. Accor din g 
to this model a stinailus of a given intensity either is above or below the 
threshold® If it is above 9 it will be experienced and reported as present; 
if it is below it will not be experienced and will be reported as absent o 
Repetition of the same stimulus to the same observer would always lead to the 
same report o If it didn't, this was because the observer was lying or inat- 
tentive o In either case the variation in the report of an observer to repeated 
presentations of the same stimulus would be attributed to some error which was 
extraneous to the detection process* Put concisely, common sense would say 
that detection is a function of the relation between a fixed stimulus effect, 
a fixed threshold and a variable error 0 According to this model, one should 
be able to purge the error from the observation process and then rely upon 
detection reports as direct reflections of an observer's experiences c . 

This is quite a reasonable model; unfortunately it has difficulty with 
the fact that highly trained, highly motivated, very honest observers vary in 
their detection reports when a given stimulus is presented more than once. 

At this -point, everyman throws up his hands and bemoans the imperfectibility 
of human nature and the inevitability of error in human information processing® 
Although such an approach obviates the necessity for studying variability, in 
detection reports to repetitions of a constant stimulus, thereby leaving time 
for the finer things in life, it does not enlighten us about the detection 
process® 

The classical approach . The view of detection which was generally aooepted 
by psychologists from the start of scientific psychology until the late 19^0's 
was that the threshold varied from moment to moment and that the sensory pro- 
cess elicited by a given stimulus intensity was always the same. This is the 
view that is given in most psychology texts, where a normal curve is used to 
describe the distribution of threshold values over time. This is also the 
view that provides the rationale for defining the detection threshold as the 
stimulus value which is reported correctly 50$ of the time. 

Latter day psyohophysicists, suoh as Blackwell, have elaborated upon this 
model by adding a non-sensory, guessing factor to the determinants of the per- 
ceptual report. This is the approach taken in Bomber* s discussion. Blackwell's 
model may be described by the following equations 
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where Pi 

Pi 

P 

O 



the observed proportion of yes responses , 

the true proportion of yes responses, i.e^ hits, and 

the probability of false positive responses, i*e.,the probability 

of saying yes when the sensory process is below the momentary 
threshold 6 



. . A ooording to this theory, false positives are due to lucky guesses* The 

task * h ® experimenter is to determine the true proportion of yes responses, 

+^ i * U ^ US -i *^ lsn d9teTinln ®» by interpolation if necessary, the 

^V° uld SJ olt **** o£ ^ To do this, he must 
^ proportion of yes responses in order to get rid of the 

false posx^iveso The corrected or true proportion of yes responses can be 
obtained by solving Blackwell »s equation for p.,% as follows: 
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P “ Pi 
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Pj-P » ( .1 - p ) 



Pi • P ■ Pi 



1 - p 



When using a yes-no response, p e is estimated by the proportion of yes 

^f > ?u eS ^ give ? °? catch trials * 1 ep * on wSiieh no stimulus is presented* 
J2S the /°!? ed C5 ^? ice Procedure, Po is given an a priori value baaed on tte 
number of alternatives from which the observer must select his response* 

When each alternative is correct equally often and other things are equal, 

« l/no. alternatives* 

Missing vagiag t s . Although no one has proposed them one might conceive 
. models m which the threshold was constant and the sensozy processes, 
elicited by repeated presentations of a constant stimulus, varied* One 
n j j j 3 ? concG ^ vo a model in which both thresholds and sensory processes* 
elicited by constant stimuli, varied* The low threshold theory alluded to by 
Swots may be of the former type. ^ 

of detection ? > In 195^ Swets, Tanner and Birdsall, of the 
University of Michigan, put forth a statistical decision theory of detection* 

T? e waa rather revolutionary in that it dispensed entirely with the 

threshold concept* Instead it postulated that observers were sensitive to 
any sensory process, however faint it might- be. It also postulated that sen- 
sory processes could be activated spontaneously, i.e., without a stimulus or 
signal being presented to the observer* These spontaneous sensory processes 
were called noise# Noise was said to vary in intensity over time, with its 
frequency distribution assuming the shape of the normal curve* For the sake 
°L 8 j they assumed that a signal of constant physical ma gni tude 

added a constant intensity to the varying sensory intensity produoed by noise 
alone* It follows from this assumption that the distribution of sensory 
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?f°f e ?f 08 due to sl « nal a^ded to noise would also be normal In shape, and 
that the mean of the signal plus noise distribution (Sir) would be more In- 
tense than the mean of the noise distribution (H) V an amount equal to the 
intensity contributed by the signal to the sensory process. 

For Swets, et al., the detection process, using a yes-no response, was 
one in which the observer had to decide whether a given sensory event was 
due to a sipal superimposed upon the noise background or just plain noise. 
Put somewhat differently, the observer had to decide whether an event with 
the intensity of the one in question was more likely to have occurred from 
noise alone or from a signal superimposed upon noise. To make this decision 
:_!J > :f erver 181188 upon 1118 "knowledge" of the heights of the H and SN dis- 

^“iJt 0 J enS ? ly .^ en8lty to 4» 88ti0 "» Other things being equal, 
if the N distribution is higher than the SN distribution at the point in 
question, he would decide to report that no signal had been presented* if 
the opposite were true he would make the opposite decision. Pig. 1 presents 
a situation in which the observer would decide that no signal was presented 
when given sensory event of intensity x and would make the opposite deoision 
for a sensory event at intensity z. 



H± 



Probability 

of 

Occurrence 




Lo ^ ^ 

' ~ X y Z 

Intensity of Sensory Process 
Fig* 1 

Put in a somewhat more complicated fashion, the observer's decision 
about an event of intensity x depends upon the ratio of the probability of 
x occurring from signal plus noise, to the probability of x occurring from 
noise alone. This is called a likelihood ratio (because it is a ratio of 

?“ e 0r ’ Jf^tebility to another). In the example described above 

the likelihood ratio at intensity y equals one) it is less t hen one et x 

°!f °L 8eiver would °*y "yes* a Signal was presented," 
whenever the likelihood ratio exceeded one. We might say that his criterion 
for saying yes waa that a sensory event be more intense than y. 

The value of the sensory event at which the likelihood ratio is one is 
not always chosen as the criterion. The choice depends upon two sets of 
iactors, the. relative frequency of the signal, i.e., on what proportion of 
the events requiring a deoision is the signal actually presented and upon 
the positive and negative values associated *th hits, misses, false alarms 
and correct rejection responses, i.e., the payoff matrix. Per examples if 
ahe observer "knew" that the signal was present 90$ of the times he was 

t? hf a d8Cl8lon * to Iowm his criterion. Similarly 

if he gainea a ©peat deal by hits and lost relatively little by false posi- 
tive responses, he would also be wise to lower his criterion. 



and 



It is of crucial importance to recognize the consequences of raising or 

an Jf* J erlon# ^ ol f lng the mea318 standard deviations of the N 
Sjf SN octant, varying the criterion completely determines 

eao ? of th ® four Possible outcomes in the detection situ- 
on, namely, hits, misses, false positives and correct rejections. This 

ea * ily 3 ? m * y looking back at Fig. 1 and relating the probability 
of each outcome to the appropriate areas. Recall that whenever the intensity 
of the sensory event exceeds the criterion, in this case y, the observer will 

T? ST * P 1 ® P^^bility of a sensory event, resulting from noise alone, 
weeding y is represented by the proportion of the area under the N curve 

MT ?+ v ab ? V0 thls determinos the proportion of false positives. The proba- 
bility of a sensory event, resulting from signal plus noise, exceeding y is 
represented by the proportion of the area under the SN curve lying above y: 
tMs determines the proportion of hits. In a similar maimer theJioportiJn 

of che N and SN curves lying below y are related to correct rejections and 
misses, respectively. 

If we raise the criterion we necessarily decrease hits and false posi- 
tivee and increase misses and correct rejections. If we lower the criterion, 
opposite effect. As mentioned above, whether we raise or lower 
the criterion depends upon the values associated with each of the outcomes 

event a 6 ju^ed* ^ frequency of sigcais ****«"• to the total number of sensory 

.. Sveta at al.j show that if observers desire to maximize the average value 

till a - a th0ir trial8 > tn@ y set the criterion at a value such 

that the likelihood ratio at the criterion (Beta) will be equal to the follow- 
in 8 expression* 



p (n) . (? n«b + K n.a) 
p(sn) (V an«a + K sn.b) 



where p (n) ^ * the proportion of trials on which no signal is presented, 

P (sn) - the proportion of trials on which a signal is presented 

V n.b » the positive value resulting from a correct rejection. 

v m on ■ the positive value of a hito # 

K n.a ■ the oost of a false positive 

K eztob ■ the oost of a miss. 

This is the standard equation for maximi zing the average value of any 
series of decisions between two alternatives. It is quite familiar to econo- 
mists who deal with decisions about investment on other eoonomio matters. 



4 *. ?? te * 5 ?* ordar for the theory to be fully applicable to the detection 
situation, the observer has to "know" quite a bit. To the extent that this 
condition is not met, his performance will depart from the prediction made by 
the theory. The reason for the quotations around the words know and knowledge 
is that the observer need not be able to state the knowledge, he merely has to 
have had experience in the situation from which the knowledge could be induced, 
inaeea, it is not clear that just giving a verbal statement to the observer 
about the probabilities, values and costs will necessarily provide him with the 
knowledge needed for application of the theory. Typically, very well practiced 
and informed observers are used to insure meeting the requirements of the theory. 
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While this may seem like an irksome restriction, it is not really different 
than the previous practice of using experienced observers, nor is it different 
from physical laws which require an ideal situation, e.g., a perfect vacuum, 
for their perfect operation. 

Although most readers will he confused and perhaps impressed by the time 
they have reached this point in their reading, some may also have begun to 
wonder what happened to the original problem threshold theories were designed 
to answer, namely the measurement of the sensitivity of observers to stimuli 0 
In a sense, all that has gone before this has been an attempt to separate 
non-sensitivity, decision determinants of responses in a detection situation 
from sensitivity itself. Now we can turn to sensitivity. Let us look first at 
what the term sensitivity implies. The more sensitive a person is, the more he 
is able to react differently to signal plus noise and to noise alone. In creasing 
the sensitivity of an observer- has the same effect on his performance as increas- 
ing the strength of the , signal he is supposed to detect * Xn either case there is 
a greater likelihood of different reactions to signal plus noise and to noise 
alone. 

In terms of the Swets model, increasing the strength of a signal has the 
effect of increasing the difference between the means of the distribution of 
sensory events due to signal plus noise and those due to noise alone. Remember 
that a signal was conceived of as adding a fixed amount of energy to a noise 
generated sensory event o If increasing the strength of a signal and i n cr easing 
the sensitivity of an observer have equivalent effects, we can use the difference 
between the means of the N and distributions as our measure of sensitivity. 
This difference is called d'. Holding the intensity of the signal constant, 
d represents an observer's sensitivity. Holding sensitivity constant d* repre- 
sents signalstrength. The important point to notice about d' is that it is 
completely independent of the decision processes of the observer. Regardless 
of where his criterion is, d' is the same for a given observer at a given time 
with a constant intensity signal. 

How do we measure d and how do we discover the observer's criterion? With 
yes-no responses d' is estimated from the proportion of hits and false positives. 
Recall that the proportion of hits corresponds to the area under the SN distri- 
bution above the criterion value of the sensory process, while the proportion of 
false positives corresponds to the ares of the N distribution above the criterion. 
Recall also that these are normal distributions. Therefore, we can tell how far 
the criterion value of the sensory process is from the mean of each of the dis- 
tributions. We do this by looking in a table whioh lists the proportion of the 
area of a normal curve lying more than a certain number of standard deviations 
from the mean. For example if the proportion of hits is .80 and the proportion 
of false positives is .30 we would do the following. 

a) First we see that the criterion is below the mean of the SN distribution 
because the probability of hits is greater than .50; only 20^ of the 
area of the SN distribution lies farther below the mean. Looking in 
the table we find that this point is about 0.8*f standard deviations 
below the mean. That is, under the normal carve, shout 30^ of the 

area lies between the mean and a point - 0.8*f standard deviations from 
the mean. 

b) We know that the criterion is above the mean of the N distribution 
because the probability of false alarms is lb^s than .50. We also 
know that JO of the area under the SN curve ^ above the criterion. 
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Therefore 20 $ of the area lies between the mean and the criterion. 
Looking in our table , we discover that the criterion must be located 
approximately 0,52 standard deviations above the SN mean, 

c)Slnce the criterion is 0„84 below the SN mean and 0,52 standard devi- 
ations above the N mean, the two means must be 1*36 standard deviations 
apart - this is our measure of d'„ (See Fig* 2) 
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Fig„ 2 

forcea- choice response system is used the procedure is more 
Swots, e* si . . have provided special tables for estimating cC from 
the proportion of hits ana of false positives* 



When 

difficult 



Since the sensory process oontinuua is hypothetical, it doaon»t mmVm «»«k 

s^ae to get a direct measure of the criterionmlue* iSe^ameSiwof* TOOh 
Beta, the value of the likelihood ratio at the criterion is obtained a This 
i3 done by generating an operating characteristic curve (see readings), holding 
signal strength and observer sensitivity constant and varying rewards or prob- 
abilities of signal occurrence* The value of .Beta at any point on the curve is 
given by the slope of the curve at that point and requires determining the ©qua- 
tron for the curve and obtaining the differential for the equation, and substituting 
the proportion of false positives for x and the proportion of hits for y 0 

General Comments 

Svets model, and some of the others as well, really treat the organism 
from the outside* What if anything a person actually experiences when exposed 
to a signal is of no concern to Swots and his colleagues. Their only concern is 
detection behavior. Their model allows prediction of detection responses under 

c 5 mc ^* ons a * so permits the study of variables which are respon- 
sible for an observer’s departing from ideal detection performance. As ms men- 
tioned earlier, the model does away with the threshold as a determinant of de- 
tection responses and substitutes two intervening variables, d" and the criterion. 

The evolution of detection theories is an interesting example of theoretical 
development, First we start with the naive assumption of a real threshold and 
the creation of techniques designed to measure it, Then we notice that different 
techniques yield different results and that extraneous variables such as ^wSdf 
and expectations affeot an observer’s responses. At this point we stop bain* 
naive and begin to interpret our measures of thresholds with oaution 0 We have 
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eaten from the operationalises tree of knowledge and know that the data 
yielded by our measurement techniques are not independent of the techniques 
themselves or of the conditions under which they are employed. 

If we were to stop at this point we would be left with a fragmented set 
of theoretical concepts , one for each measurement technique and for eaoh 
measurement condition? This is where simple minded operational! om would 
have us stop. But we pash on in quest of the holy grail of a unified con- 
cept, We construct theories which explain how the various techniques and 
conditions affect responses. If our theories are sufficiently precise) as 
is the case with the Swots, et al», theory* we reach our goal. We can sep- 
arate the effects of our measurement techniques and conditions from the 
phenomenon we wish to measure, so that regardless of which teohnique or 
condition we iiae, our measurement yields the same conclusion. 

Before leaving this topic we should observe how the old view of detection, 
which made it a very tiny, insignificant part of human behavior, and a rather 
dull one at that, has yielded to a view which involves complex motivational 
and cognitive determinants. The new view makes signal detection continuous 
with other forms of decision making. 
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Hhtn studying perception, it nw natural to oak how organise divoowr their 
envirouamta, how they find the Information (thought of In the oonventional aanaa) 
«hajr need to eonatraot adaptive raspoaaaa. At first glsnos, information appears to 
ha a soante oomodity, whose acquisition requires speolal effort and spooial — p^ - 
natlon. Sasplte the Intuitive appeal of this vi Lev, it la a dangerous one — 

It sldetraeko Inquiry from one of the najor perceptual problems, nantly, haw organ* 
lana rajoot the abundant information professed by their enrlronasnts, 
boaborded by complex distributions of photlo, mechanical (espe cially sound waves) 
and chemical etimuli within the sensitivity ranges of their sense moeptora. Were 
they equally responsive to all these energies, they would probably be to 

produoe any consistent, adaptive reactions to their environments,. Different aspects 
of the mass of stimulation would elicit different, at tines Incompatible respo nses 
and behavioral ohaos would result. Stability and persistence of environment-response 
coordination require organise s to seleot the input to which thsy'will respond sad to 
reject the remaining Inputs. Although this selective reduction of Input Is Involved 
In many aspeots of the perooptual process, it has received the greatest study In 
the area of attention, indeed, the tern attention refers to the way In which organ- 
isms seleot some parts of the stimulus energies, felling upon their receptors, for 
farther processing In their perceptual systeas 0 

The structuralists and other early psychologists recognised the importance of 
attention even though their research method minimised the role attention oould play 
ty drastically narrowing the complexity of the stimuli reaching their subjects.. 

The major interest was in the effeots of attention on the experience of st imuli , 
Stimuli to whloh attention was paid were reported to he clearer and more prominent 
in experience Titchner named this complex of properties attansityj it beosne one 
of his five dimensions of consciousness* As in the case of other aspeo> u ©£ per- 
ception, the structuralists appeared to be less interested in the process of attention 
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*h» canter and at the periphery of attention. Work was also dona oa tha charact er- 
isttos of stlMill that determined tha lerel of atteasltgr of tha axparlanoaa thaaa 
atinll allotted. Tha najor sharaoterlstlos hollered to iaoraaaa atteneity ws re i 
intensity, repetition, novawnt and ohanga, norelty, and congruence with curr ant 
MBtal oontanta. Titohnar did recognise that habit oould influence attention, bat 
its opo ration mb attrlbutad mainly to brain physlologyo 



Despite ita arohaio oharaoter, Titohnar'a ohaptar on attention in hla 1911 
^ tasthook oontaina faint b eg i nnin gs of tha nodern Tiew. Ba haa a aaotlon on tha 

apan of attention in which ha eltaa aararal raapaotabla sounding axparinenta to 

| aupport tha Tier that tha apan of attention enooapasaee aix units. (the — 

*** * u ** er * 4 •**«*«* inflation in tha interrenlng yearn. Cf. 0 . A. Millar) 

.s £ «tohnar alao diaeaaaaa tha problan of tha fluotoatlon of attention with tha 

oonolualon that it la due to adjutants of reoeptor organa (Cf. Hroedbent, Holland 
and other Tigilanoa lores tigators.) Hia no at intareating dlaonaaion ocsura in 
oonnaotioo with what ha oal.’ed the aooonodation of attention, to thla aitoatlon 
tha obaarrar is asked to pay attention to a pandulun idileh outage in front of a 
pwtraetor book round, too inatxanant is wired eo that a bell Man tha 

pananlun paaaaa a apeelfie point on tha protraotor aeala. Tha aabjaet ia either 
aakad to attend to tha pandolon and report ita position when tha ball sounds or 
to attend to tha bell and aoka the sane report. Under the former Ins tructions tha 
pandnlnn la reported to ba about 15 to 20 degrees further along its aro of aovaoant 
than ia tha case whan tha bell ia tha object of attention. Which over la the object 
of attention is experienced first. This baa sonatina been referred to aa tha prior 

you 
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Jbr many 7 «ui attention van a negLeoted ana in psychology, Its xerlv&l - 
1« due primarily to the demands mads ty modem technology on human information 
processing oapaoltles* This demand? oouplad with the introduction of ympittr 
and oooeunloation system models into psychology, has created a growth of Interest 
and knowledge in the area* Our oonoern will he with understanding the various 
theories of attention that have been proposed* These will be described briefly 
here and more ihlly in your readings* 

The theories we will cover are not intended as complete ex planat ions of all 
attentional phenomena* Most of then are fairly recent and have been developed 
with regard to a snail range of phenonena* In seme oases the do not 

overlap so that it is quite possible that fhll coverage will require a theory 
combining the features of several of the views treated here* You should attempt 
to note the congruences among the approaches* 

®ie first theory you will meet is the filter theory, which holds that the 
attention process filters out much of the input to nervous system* Proponents 

of this view study the variables which determine the ewltohing of the filter tiam 
one to another input ohannelo 

The second view emphasises the role of general arousal in attention* Much 
weigit is given hers to the operation of the reticular activating system* This 
view it not put forth as a complete explanation of attsntion because it oould not 
account for some of the selective consequences of the attention process* Tbs 
third position stresses the role of expeotanoiee in determining the direction of 
attention* It is asserted that attention le directed to those areas and at those 
times at whioh important inputs are expected* 

The fourth view makes attention a Amotion of observing responses* Fuses are 
never described in any detail, but they are said to be operants and therefor con- 
trollable by reinforcement sdheduleeo 
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^ th#r§ is a vlsv lAioh also treats tttwtion as tits ooomjtmboi of 

observing responses, tot here the responses are hypothstioal ontal nertons 
spates events* The ooourrenoe of these events is said to depend upon a statistical 
deolsion prooess spite elnllar to the one we enoountered in signal detection* 

Ths aotosl situations in which attention has been studied are rather do ll ones* 
Ihdeedo ths dullness of the tasks has been an important faster in the development of 
the area* However, you should reoopilse that ths processes described have conside r* 

able implications for the way In which we think about perception or behavior in 
general* 
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Reading Note** and Qt-astiona 



Allport, ]?« H# , Theories of peroaotlon end the concept of 
Structure., Chap, 4 pp* 67~95 (until Analysis of Core- 
context theory, . * ) 

Allport ‘a purpose in thila chapter is the sane as 
the purpose of the leoturo notes on Structuralism, vis, , to 
describe the major aspects of the structuralist approach to 
the study of perception. As in the other parts of his book; 
he is very interested in raising questions vhich the approach 
did not recognise or at least di not answer. The book is 
very well organized but some of his discussions are unclear. 

The section headings should be used in ordering the material 
he presents and the questions he raises. 

Some of the questions he raises are unanswerable, 
either because of technical deficiencies in our methods, 
conceptual deficiencies of our theories, or because of 
Intrinsic limitations in the kinds Off questions science can 
answer. The latter obstacle is one/ which concerns Allport 
throughout the bocko He discusses/his views on what science 
can and cannot study in the second chapter of the book. This 
is an extremely difficult chapter although it presents the 
problem in a powerful way, the lesson it draws for the proper 
behavior of psychologists, namely that we all become physiologi- 
cal psychologists, is not convincing to many psychologists. 

Listed below are son?) but not all the questions you 
svhould be able to answer about the reading, 

1« How does Allport define the doctrine of the 
specific energy of nerves? 

2, What faults does he find with the doctrine? 

3« What alternative views concerning the relation 
between mind and body have been or might be considered besides 
that of -..vychophyaical parallelism? (This requires you to go 
beyond what Allport states explicitly.) 

4 0 What prooese besides association did the structur- 
alists rely upon to explain tho formation of experiential 
compounds? 



5# What were the classes of sensory demon ts e nd 
attributes put forth by ths several structuralist investigators? 

6, Which type of element was basic? What was its 
relation to the other types? How is this view related to the 
epistemology of the British empiricists? 



Reading Notes and Queatioaa 




7* What was an attribute? What attributes did 
structuralists describe? 

8® What difficulty developed with the conception 
of the relation between elements and attributes? How was the 
difficulty resolved? 

9o Did Titchner think that introspection would 
allow us to observe the process of association? Why? 

10. What problem was John Stuart Mill trying to 
solve when he introduced the notion of "mental chemistry?" 

What is Allport 9 s view of the proper anawer to this problem? 
(Allport lapses from hie usual clarity in this section * you 
will have to do some extrapolating to get a reasonable statement 
of his solution.) 

llo What distinction did the structuralists see 
between sensation and perception? (This is not stated 
directly , hut is implied in the disouesion of Titchner* s 
theory of meaning.) 

12 0 What is the essential theme of Titchner* s 
core-context theory of meaning? 

13* What is the relation between meaning and 
awareness according to Titchner? 

14. What relation do you see between the concept of 
imageltss thought which Titchner rejected and his view 
referred to in the previous question? 

15. Referring again to question 12, why did Freud 
reject Titchner 4 a view and consequent prescription for what 
psychologists should study? (This is not given in book, but 
knowing what Freud studied, you should he able to answer it.) 

16c What io meant by functionalism? 

17 o What is the meaning of the concept of uncon- 
scious inference? What problems does Allport see with the 
concept? (This is not the last we will hear of unconscious 
inference. Reserve judgment on Allport *e criticisms until 
later in the semester.) 

18 o In what way did the discovery of tho phenomena 
of the effects of sex on perception make troublo for the 
structuralists? (Hero too we will have more to say later.) 



Reading Rotes and Questions 
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19» With respect to whloh aspect of perception 
has the nativism-ompirloism controversy Veen Boat frequently 

raised? 



20* What was the theory of local signs? How was 
it related to the nativist-empirioist controversy? 

21 * What is the differenoe between "denotative” an d 
"phenomenological” experiences as described by Allpcrt? (This 
to another cloudy position which is treated at .much 
greater length in Chapter 2*) 

22* What two points of view are there concerning 
the importance of the distinction referred to in question 20? 
Which of these points of view would behavior lets find most 
eongenial? 



23* What was a form quality? How was it related 
to other sensory elements? Why did vonEhrenfels insist that 
it was a basio sensory element? 

This last section takes us into the philosoph- 
ical basis of Gestalt Psychology* It ought to he referred 
to again when reading Kohler* s criticism of structuralist or 
analytic introspection* 

24* Make a lint of new terms and concepts you 
encountered in this chapter. Be sure that you can define each 
one end indicate how it :ls used* 



